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962. Camera for Recording Scale-readings. J. R. Milne. (Roy. Soc, Edin- 

, Proc. 29. pp: 176-181, 1908-1909.) — Describes a camera, designed to 

take a ‘setien of photographs of the scale and vernier of a polarimeter or other 
instrument, which, on subsequent examination, will show the relative position 
of the scale and vernier at the time of each exposure. The camera is focussed 
on the scale ahd vernier; which must be made so that the scale moves, the 
vernier remaining stationary, and the scale is illuminated in any convenient 
manner. A simple mechanism is used to make the exposure and to cause 
the plate to move on toa new position after the exposure is made. In‘this 
way 60 photographs, in rows of 10 each, cam be obtained on a 5 x 4 in, plate. 
‘In’ order to identify individual photographs, or to indicate the commence- 
ment of a new series of records, a means is provided whereby a single or a 
double wedge-shaped mark can be produced on the photographs, and, to 
save counting, a bell rings at each tenth exposure, .The advantages claimed 
for this method of making photographic records of the readings of an instru- 
ment are: (1) The saving of labour and strain to the eye of the observer, 
which is left in a better condition for its principal work. (2) The elimination 
of the possibility of errors of reading on the part of the observer. (8) The 
great saving of time which is effected. (4) The elimiuation of all personal 
‘bias due to a knowledge of the results that are being pdininete (5). The 


963. Analytical Machine. P. E, Ludgate. (Roy. Dublin Proc. 
12. 9. pp. 77-91, April, 1909.)—-The author here gives a short account of the 
result of six years’ work undertaken with the object of designing 
capable of performing calculations, however intricate or laborious, without 
the immediate guidance of the human intellect. In some respects the: pro- 
posed machine resembles Babbage’s analytical engine, but in others differs 
considerably, for while Babbage designed two sets of Jacquard-cards, | one 
set to govern the operations and the other set to select the numbers to be 
operated on, the author uses one sheet or roll of perforated paper to perform 
both these functions in the order and manner necessary to solve the formula 
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to which the particular paper is assigned. Each row of perforations across 
the formula-paper directs the machine in some definite step of calculation— 
such as, for instance, a complete multiplication, including the selection of the 
numbers to be multiplied together. The machine prints all results, and, if 
required, the data, and any noteworthy values which transpire during the 
calculation. The mechanical details are too rae to deal with briefly. 


964. Testing-machine for "Si 
(Phil. Mag. 17. pp. 496-502, April, 1909. Paper read before the ~ rors Soc., 
Feb. 26, 1909.)—The specime 5 ake suspended at two points which it over- 
hangs equally at each f eat Eq weights hang af the ends, so that there 
is a uniform bending moment between the points of suspension, The rod is 
also twisted by two equal weights hanging from two equal levers, one standing 
out from each side, placed at the points of suspension. (In the machine one 
of these levers is replaced by a worm and worm-wheel torsion head mounted 
in trunnions.) An instrument is also described which can be used to measure 
either the elastic torsion or elastic bending strain. It consists in principle of 
a reading microscope attached to one end of the length under observation, 
by means of which the movements of a wire carried by the other end can be 
F. R. 
965. Recent Elasticity. a. Excolini. ‘Cimento,,.17. 
pp. 85-94; Jan.—Feb., 1909.)—-The paper is a review of recent work on elas- 
ticity, in particular that of Cantone for small deformations and of Bouasse 
[see Abstract No. 1225 (1908)} for large deformations, Extension, flexure, 
and torsidnal strain are all considered, and the results are extremely complex. 
Amongst other conclusions it is pointed out that the damping of vibrations is 
due to the dissipation of energy corresponding to the hysteresis effect on 
taking the specimen through a cycle of strain, and not to “ molecular friction.” 
Also’ it is pointed out that the metals are only See 
approximate extent by annealing. _S.G.S. 


966. Shear Strength and Elasticity, M. Griibier. (Zeitsche. 
‘Deutsch. Ing. 68. pp. 449-456, March 20, 1909.)—Shear stress was applied to 
short ‘hollow cylinders of 1:8 cement mortar mounted upon a shaft.and, sur- 
‘rounded by a clamp to which levers were attached. The shear stress would 
‘thus be uniform at ali points at the same distance from theaxis, The modulys 
of elasticity in shear, G, rapidly fell with increasing load to. about 2,000 atmos. 
‘Pailure did not-oceur in shear in any case, although a max, shear stress, S, of 
89°56 atmos. was applied, so that the shear strength must be. higher than this 
Failure occurred by tension in each test. From former experiments 
[see Abstract No. 578 (1907)] it is known that Young’s modulus E is at least 
.60,000 atmos, and the tensile strength T less than 27 atmos., so that in both 


967. Test of Large Pipe. (Bnge News, 61. p. 490, April 16, 1909.)--Describes 
the test of a 42-in. diam: pipe, about 20 ft. long, yy in. thick, in connection 
‘with the contract for the 12-mile main of Springfield waterworks, The max. 
head in service would be about 150 Ibs. per sq. in. The test was abandoned 
‘at 1,050 ibs. per sq. in., the stress then being about 50,400 lbs. per sq; in, The 
‘circumference had then increased by about 4 in., and; the “lock-bar.”, joints 
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chad ‘not failed,'|(The ultimate strength, of »test-strips after, the. pressure (test 
was, 67,500: ibs. pet sq, in., elastic limit,81,000' lbs. per. sq: elongation 
21 per centJon 8 in.; fracture did not occon et ithe lock-bay; (There are: 

longitudinal jock-bdr joints, 180° apart: Im this size and the 
Jock-baris 2} in: wide and 24 in. thick, rebated on each edge leaving a web.of 
fein. The edges of the plates are.opset cold to about 44 ini thick to,enter 
the rebates... The: jointa between lengths are simple tapers ofA im. lap, single 
riveted, and the lock-bac is soarfed. the lap.) 
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“a 988. Bursting Strength oy POR. Roebuck: | (PHYS. Rev 
964976, April, 1909.)—The fesults of tests German soda glass 'tibihg 


mm. bore and to’ 4 walll ate’ givert A bursting 
in’ atmos. are in the following table'* 
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; 21 
‘The’ Bod? at ‘derived by is 
T= (2+ where ris. ‘ratio of ‘external’to iritermal tadius “atid 
‘p the intertial ‘pressure. ‘not found systematically with bore’ and 
‘wall; but Values fromi 415 to 090 atmos. were fotmd, average 619, d¢ 6°BD kg. 
‘per mm." The formula is régarded ‘as satisfactory for use within thé’ a 
‘Of the tests. For values of + greater'than about 4, T= 1-89. “Thus th 
‘hd gain in Feducing the bore of an ordinary below 1 mm. “Noné‘of 
the ordinarily ‘used tubes ‘can, on the othér hand, be taken as ‘thin-walled. 
As factor of safety 2 should usually be employed. Most of the tubing tested 
‘was fotind to be in a stat@ of considerable stress, but was annealed in’ ordér 
‘to ‘get ‘best 'results.” A’method of making joints is described 
which “was found tb ‘be very” Satisfactory.” 30) nO Debasqob 


960. Tensile Strength of in the, Magnetic Fidd. Drago. 
Lincei, Atti,,48. pp, 1115116, Feb, 7, and pp. 294-990, March 21, 1909,)—The 
author has determined, the breaking strength of irgn wires when suspended 
inside,,a vertical solengid, or in the, field.of a Faraday electromagnet,.a long 
‘series of experiments, being made to ascertain the correction necessary for 
variation in temperature. Full results are given of experiments with iron 
wires from three different sources, having diameters of 08-04 mm., the 
magnetic field ranging from 40 to 1,400 gauss, alll cases, the breaking 
1970. Stanton and Bairsio 
(inst. Mech, Engia., Proc, 4. pp. 889-919; Discussion and 
pp. 974-1022, Oct.-Dec., 1908, Communication from the National Physical 
Laboratory. Abstracts in 86. pp. mane Discussion, pp, 714, 
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'1908.)—Results given bya series of steels under the following tests are 
orecorded : (a) Single-blow bending, notched test-pieces, by the Izod machine 
[see ‘Abstract No. 22548 (1904)) ; (5) similar ‘test-pieces statically bent ; 
“(© ‘single-blow: direct’ tension, unnotched test-pieces, by a new machine ; 
(d)-ordinary tensile tests; (¢) alternate shock bending; notched test-pieces, 
by machine described in Abstract No. 1520 (1906) ; (f) alternate tension and 
compression shock, unnotched test-pieces, by a new machine. Chemical 
‘compositions of the steels tested are given ; these include several low-carbon 
steels and iron, and a series of Swedish Bessemer steels with carbon from 
M17 to 0°645 per cent,. A marked similarity is found between results. under 
{@),and (6), and between those under (c) and (d); the authors infer that a 
careful static test will show any source of, weakness which a single-blow 
shock test can reveal, It was found that duplicate tests under method (¢) 
agreed nearly always with the mean curve relating energy of blow and 
number of blows to fracture within 8 per cent., thus showing the steel to be 
highly homogeneous. Results! with high striking energy, and hence few 
blows, in tests (ec) resembled those under (a); but with low striking energy 
in (¢) the curve relating energy of blow, and carbon content, had practically 
the opposite characteristics to the curve for tests (a). The limiting resistance 
in‘tests (¢) was not reached in 1,000,000 blows, as test-pieces. which had with- 
stood this were found upon sectioning tobe incipiently cracked. The'depths 
of Crack for a constant high number of blows of low energy was plotted 
against energy and the limiting resistance deduced by extrapolation. The 
proof resiliencies (4,f*/E), of a wrought iron, and steels of 0:2, 04, 06 
per cent. carbon were respectively in the ratios 1: 0°92 : 25 : 2°7. 
, The, limiting values of the energy of blow obtained as above were as 
1; 002.:1°3;1°5. fis the real elastic limit, é<¢,, 4 the limiting range of stress 
of. the material as found in direct alternating-stress tests [see Abstract 
No, , 878., (1907)}.. . The, tests. under (f/f) gave results of very similar 
form, to those obtained in direct alternating-stress tests just. referred 
jto,,, The microscopic appearance of the cracks developed in tests under (/) 
is described. With a given fall of tup in tests (¢) the number of blows for 
fracture was independent of sharpness of notch when the number of blows 
large, depended on ratio of diam, at bottom of notch to diam. of specimen, 
and depended on the span. Cold-worked mild steel had a higher curve of 
energy of blow under tests (¢) than the same material not cold worked, but 
absorbed less energy in (a). The curve for a faulty boiler-plate was low in 
both (¢) and (a)-tests. The authors point out that for the detection of brittle- 
ness the one-blow method is best, and for the detection of low elastic 
resistance the many-blow method is best, notched bending tests being most 
‘convenient in both cases. The manner in which the tests may be used to 
determine the characteristics of a material is exemplified in the case of two 
Cu-Al alloys. [For Discussion, see next Abstract. ] 


971. Methods of Impact Testing. F.W.Harbord. (Inst. Mech. Engin., 
Proc. 4. pp. 921-974 ; Discussion and Communications, pp. 974-1022, Oct.— 
Dec., 1908. Abstracts in Engineering, 86. pp. 786-788 ; Discussion, pp. 714, 
716, and 717, Nov. 27, and pp. 768-771; Discussion, p. 772, Dec, 4, 1908. 
Engineer, 106. pp. 602-608, Dec. 4, 1908.)—Gives detailed results obtained in 
numerous duplicate tests of over 40 steels by the following methods of shock 
testing : (1) Seaton and Jude, one notch in centre of bar, two supports, many 
blows [see Abstract No. 16898 (1905)] ; (2) Frémont, one notch in centre, two 
supports, one blow [see Abstract’ No. 695 (1905)] ; (8) Izod, one notch, test- 
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piece clamped at one end; one blow at the other end [see Abstract No; 2254p 
(1904)} ; (4) Kirkaldy, two opposite notches; test-piece clamped at one end, 
series) of alternate blows at the other end. Tensile test results: and. 
chemical analyses are given, and also in some cases tests by Arnold’s method 
[Abstract No.. 2795p (1904)| and by Sankey’s method [Abstract No-268 (1006)]. 

Typical ranges of variation 


| As Rolled. 

Carbon per cent. 026 | 032 

Method 
Seaton atid Jude 
| 264 20 
7 | 49 
80 | 18 
vertical 2 14 


The.“averheated. bars were heated in a box to 1,280°.C. for 1 hour, and 
cooled in the air: The “restored” bars were similarly heated, slowly cooled 
to 600°, heated. to 870° and cooled slowly... The author’s general, conclusion. 
from the results is that although it is to some extent unfair to condema 
impact tests when they do not agree with. tensile tests, yet the variation 
of results with any one method was so. great, and so different. from, 
that with another that he had serious doubts as to the value of , the tests.. 
In the discussion, A. Jude said that the disagreement between duplicate 
tests was not due to fault of the method of test, but to the ‘fact that the 
specimens were not structural duplicates, despite identical treatment, 
He correlated, with micrographs and figures, shock test results, grain, size, 

and degree of roughness of the sides of broken tensile pieces. B. Biount 
described a tensile impact machine, and gave a photograph and results 
tests made with the machine. M.Longridge gave a number of test results 
in which brittleness was consistently indicated, when it existed, by shock 
test. . P. Breuil gave results which in part confirmed some of Stanton’s and 
Bairstow’s, and, in regard to discordance of results. 


“972. Determination of Rate of Clock by means of Zenith Sector. A. Alessio. 
(Accad. Lincei, Atti, 18. pp. .275-280, March 21, 1909,)—A method of deter- 
mining the rate of a clock is described which bears a resemblance. to the, 
finding of latitude by two meridian observations of a star, A star is chosen. 
as it crosses the prime vertical (say E) and the time taken for several equal 
increases in altitude (80’’) observed, and a second set of observations for similar 
decreases of altitude of another star (W) are also taken. On the next, or an oh 
succeeding day, similar observations of the same two stars are ihade, 
from these four sets the rate of the clock is found. hoe a the 


March 21, 1909,)—F, L. Griffin has shown. that for a given elliptical orbit an, 
infinite number of laws of force other than Newton's are possible. The. 
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author inthe present noté shows that foreach lawithe number of elliptical, 
orbits of the same eccentricity and having the major/axis in the same lineds 
Separation from Solutions Of Saponin; Peptone,and Albwmin. 
S. A. Shorter: (Phil. Mag. 17. pp. 660-572, April; 1009.)}—The surfaeé- 
layers of many solutions contain the dissolved substance in''a degree of: 
concentration much higher than that in the body of the liquid. In some 
cases,,the «mechanical properties of this layer indicate the separation of 
matter in the solid state. The results of ageing the solutions and testing 
theig ‘surface.elasticities point to the interpretations (1) that the. stationary 
values_of surface elasticity correspond to uniform layers a definite number 
of molecules thick, thus the value 702 corresponds to a surface. pellicle 
lfemolecules thick ; (2) that a) partially formed molecular layer does not 
eciably. inqrease the [see Abstract 

M. Knudsen. (Ann. d. Physik, 28. 5. pp. 999-1016, March 80,-1909, 
Copenhagen Univ., Jan., 1909.—The author has shown [see Abstract 
N6.°871 that ‘when a gas flows through a ‘tube the dimensiotis of 
whith are vanishingly small in comparison with the mean free path of the: 
molecules,’ the mass of gas flowing through per sec. under a pressure. 
difference is given by Q = (1//pr) (p'— where 
dénsity of the gas at 1 dyne/cm.? and Wis a‘ quantity depending’ onthe. 
diménsions of the tube and may be regarded as a resistance. « Starting 


th the mean free path. Combining these two results we get the equation’ 
4+ W)) for the flow through a tube having in it a 
with an opening, where Wj ==/2x/A. For the experimental verifica+’ 
tion of these results the author makes use of the apparatus which he used for 
sd CO ioagh Observations are made on the flow of hydrogen, oxygen 
pe: CO, throu fine piti-hole made in a thin plate of Pt which is tui ted int 
tube (1 7A The experiments show that the formula ‘for the 
lecular flow through an aperture holds with great accuracy and that no. 
deviation can be detected even if the mean free path is decreased to ten 
tities the width of the opening. If the mean free path becomes smaller, the 
quantity of gas flowing through increases for the given: pressure-difference ; 
this increase is more marked the smaller the tn: com- 


976. Viscosity of Water. R. 17. pp, 602-520, April, 
1909. Paper read before fhe Royal Soc. of New South Wales, June 8, 1908.)— 
In. connection with the reduction formula for the velocity of water by the efflux 
method, 9 = + mR/L) — + + mR/L) ‘the 
author made determinations of the constants m and n at velocities which’ 
made the second term a large proportion of the viscosity. The values of m 
for each end ofeach of four capillaries were greater in every case than’ P12 
the theoretical value; and’ were 1-164, 1164, 1:162,'1-198, 1/186, 1166; 

At 0°, 25% 4nd 60°C, the values of in each) Fie! 
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absolute values of the viscosity of water at, 0°, 257; 60° are:0:01798, 000808, 
000550, which are probably correct to Oi percent. At 60°..constant values 
of the viscosity were obtained in cases where the kinetic energy correction 
was as high as 60 pér cent--of the viscosity. - had constant values over a 
big range of pressure, but at high pressures. m, or the nature of flow; 
changed abruptly. The velocities were then much 


(Bulk Technologique, No: 8, pp. 800-882, March, 1909.)—~The author first gives 
the theory of his “rational screw propeller,” and in succeeding sections deals 
with the following points :. Theory;of actiom of the propeller blades in water ; 

The mechanical work involved ; Application of the author’s “ rational” screw 

to the liner Ja Lorraine; General questions in propulsion ; Theory a 
hydroplanes in. still, water and calm _air,..The author would like to call 
attention to his, results, which indicate that such a screw will,give, a 12 per, 
cent. greater efficiency, than screws of other known types, and states that 


4 978. Motion of a "Diss in a Fluid. A. de Guaukene de “Guiche. 
(Comptes Rendus, 148, pp. 1157-1160, May 8, 1909.)—The resistance of 
fiuids has usually been determined by giving some defined movement, to 
a body in the fluid, or by: sending the fluid through a tube. The author 
of the present paper has essayed a study of; the laws of aerodynamics 
by projecting, in a calm medium, bodies quite free from restraint, and 
registering their. trajectories; A comparison of the actual trajectory with 
the trajectory which would jbe obtained in a vacuum allows the. action 
of the medium to be. determined,. An apparatus was used with which. 
dises could be projected in. an arbitrary, direction ; and the velocity of 
the centre of gravity of the disc could be varied, as also could the velocity 
of rotation about an axis perpendicular to the plane of departure. .Any 
particular experiment could be repeated as often as desired, Qn account 
of their rotation the discs remained perfectly_horizontal during their fall, 
Moreover, as they were very thin, and the duration of an experiment did 
not exceed 1 or 2 sec.,; the horizontal component of the velocity remained. 
sensibly constant. If Py is the pressure of the air on a plane moving. 
through the air in a direction normal tothe, plane, and P, the normal 
pressure, produced under the same conditions and with the same velocity 
of the centre of gravity, when the direction of motion makes an angle « with 
the plane; the ratio. Pa/Ps, which is evidently a function of a, has, been, 
represented by different formula. Qld. writers give (i) Pa/Po = sin’, 
supposing) the pressure to be the same as if a were 90°, but the velocity 
reduced to. its normal component. Other formule given more recently. 
are (ii) PZ/Ps = sin a, Pa/Po = a/90 (Eiffel), while Duchemin bas proposed 
the formula (iii) Pa/Py = 2 sin a/(1 + sin’ a), which gives results in accord. 
with. Langley’s experimental results for values of a greater than 16°... These, 
formulz give results which do not differ much if.a is near 90°, but they differ, 
a great deal for small angles, which are-the most interesting.. The author's: 
apparatus allows observations to be made with small values,.of 
trajectory described by the centre of gravity of the disc is composed | of, 
@ curve, situated sensibly in a vertical plane: (the rotation causing!a slight: 
deviation), at first parabolic in form, but quickly becoming rectilinear, when 
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the velocity of the centre of gravity is uniform, and, as the disc remains 
horizontal, the angle is constant. Hence, if is the weight of the disc, 
V the velocity of its centre of gravity and S the area, formulz (i) (ii) and 
(iii) give K,SV* sin’ a, p= KjSV’ sin a, = K,SV’ 2 sin aj/(1 + sin’ a), 
Ki, Ky, Ks being constants which, if the formule are correct, should have the 
same value as obtained when a = 90°.. The results of experiments show 
that Duchemin’s formula is the only one which gives values of K comparable 
with those found previously by other experimenters. The author will study 
néxt the effect of the rotation on the magnitude of the air pressure, and 
employ a chronophotographic method of measurement. | A. W. 


979. Note on Tidal Bores. Rayleigh. (Roy. Soc., Proc. Ser. A. 81. 
pp. 448-449, Dec. 22, 1908.)}—In order to determine the energy loss at a 
bore we may suppose it is reduced to rest by superposing an equal and 
Opposite motion on the whole water system. The problem being taken as in 
two dimensions, it follows that the loss of energy per unit time at the 
bore is Jug — 2) + where 1, I’, u, are the respective depths 
and velocities of the stream on two sides of the bore and at such distances 
from it that the motions there are sensibly uniform. The impossibility of a 
gain of energy shows that the motions here contemplated cannot be reversed. 

W.C.S. P. 
980. Elastic Solid ther. A. McAuley. (Phil. Mag. 1. pp . 658-560, 
April, 1909. Paper read before the Australasian Assoc. for the sivalsedades 
of Science, Brisbane, Jan., 1909.}—A mathematical discussion of an zther 
with two moduli and satisfying MacCullagh’s crystalline optical conditions. 
Three states of the medium are considered: (1) the zero state (not one of 
equilibrium) ; (2) the intrinsically strained state, which is one of stable 
equilibrium ; (8) the actual disturbed state (this is a state obtained from 
state (2) by displacements small compared with those by which (2) was 
produced from the zero state). An elastic solid of density 10° gm./cm. is 
supposed to fill space. Its potential energy per unit volume is considered to 
consist of two terms—a cubic rotational term and a hydrostatic quadratic term. 
The cubic rotational term is —e/g x 1°8 x 10” ergs/cm.’, where ¢, f, g are the 
small fractions expressing the principal elongations necessary to pass from 
the zero to the actual state. It is shown that (approximately) the cubic 
rotational! stress is zero when the curl is zero, so that there is from the cubic 
term no elastic resistance to irrotational strain. The medium is then 
irrotationally intrinsically strained from the zero state by clongations 
& == fo= fo = 10", this state being called free zther. But, throughout certain 
volumes called crystals, the elongations ¢, &c., change to 4, A, #, which are 
each less than & in the ratios of the squares of the corresponding velocities of 
light to the square of that in free zther. Due to the difference of the intrinsic 
strain throughout the crystalline volumes and throughout the remaining free 
wther there will be a misfit throughout their interface regions. The hydro- 
static quadratic term is zero in state (2) and, reckoned from this state, is in 
the actual state 5 (¢ +f, + gs)’, where b is a positive constant, and ¢é, fy, and gs 
are elongations. ‘To obtain a light-intensity, as great as at the sun's surface, 
2 ergs/cm.’, the max. disturbed curl < 10-". 

The author then discusses the behaviour of this medium by vector analysis 
and points out how the theory differs from those of MacCullagh, of Green, 
and of Maxwell. He also shows that in the present theory we are not con- 
fronted with the appearance of a wave of condensation when a wave of curl. 


- 
— 
* 
4 


suffers reflection. -: It:is believed that the theory here given reconciles Green, 
and MacCullagh, and provides what has. been so persistently sought—an easily, 
conceived dynamical explanation of MacOullagh’s foutidatiom: }.. Taken in 
connection with some such elaborate superstructure as Larmor’s “ A°ther and 
Matter,” it is further;thought that this. theory furnishes the fundamental 


On Atherial Stress and Cc. v. Burted. (Phil. Mag. 
17. pp. 641-654, April, 1909.)}——The author suggests that ncither the electric 
nor the magnetic vector corresponds to a bodily ow of xther. Their vector 
product also cannot correspond to'a flow of zther. He concludes, therefore, 
that no purely electromagnetic phenomenon involves the bodily displacement 
of any zther element. The zxther remains in the grosser sense permanently: 
at rest and experiences only changes of “ polarisation.” But if ztherial waves 
of bodily transverse displacement have no part in elecromagnetic, or in 
gravitational phenomena, it is natural to ask whether it is incapable of trans- 
mitting waves of that type. The author suggests that etherial waves. of 
bodily transverse displacement could not be any 
manipyintion of matter. A.B, 


982. in ‘India. G. P. 
(Roy. Astronom. Soc., Monthly Notices, 69, pp. 888-892, March, 1909.)—The 
new pendulum operations for the determination of gravity in India.,were, 
commenced in 1904, with four half-seconds’ pendulums of the v, Sterneck, 
pattern, In the discussion particular attention is devoted to the comparison 
of the results with the conclusion advocated by Burrard as to the existence 
of a chain of excessive density running parallel to the Himalayas across the 
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983, The Psychrometer. N. Ekholm. (Ark. for Mat. Astron. och Fysik, 
Stockholm, 4, 15. pp. 1-86, 1908,)—The mounting of the wet bulb thermo- 
meter is found to be hygroscopic, a fact which should be taken into. account, 
in the calculation of vapour pressure from readings of dry and wet bulb 
thermometers by introducing a constant 9 into Regnault’s well-known 
formula, thus « =f —AB(i—?’). The author finds the following values for 
n for different materials : linen 09787, silk 0°940, wool 0-921, cotton .0°918. 
The first part of the paper is devoted toa recaleulation of Regnault’s results, 
published in his classic paper, “ Etudes sur l'hygromeétrie” (Annal. Chim. 
Phys., ser. 8, vol. 87, 1858) according to the formula given above, the. 
values of » and A being determined by the method of least squares, He finds, 
that the difference between Regnault's observed values and the values 
calculated from the formula is diminished by using the amended formula. 
From experiments by Syensson (Meteorolog. Zeitschr. p. 201, 1896), Ekholm, 
finds the values » = 09787, A = 0°000596 or 0°000526, according as the wet 
bulb is covered by water or by ice, for use with Assmann’s ventilated 
psychrometer, in which the wet bulb is covered by thin linen. If the wet 
bulb is covered with ice, the value of the vapour pressure of ice, at tempera- 
ture ¢', must be substituted for f. Thesecond part of the paper is devoted to 
the consideration of the amount by which the reading of the wet bulb must 
be lowered, on account of the hygroscopic nature of its covering, in order 
that satisfactory values for vapour pressure and humidity may be obtained 
from the Wild-Jelinek tables, with unventilated thermometers, The paper 
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ends with tables giving the saturation pressure of watér-vapour’' for each 
degree — 65° C. to + 106°C. 


pp. 171-172, April 8, 1909.)}—A series of ascents of kites ‘and balloons on Lake 
Victoria was organised by the Prussian Aeronautical Observatory of Linden- 
berg in July last. A registering balloon, which attained the height of 
19°86 km. recorded, at that altitude, a temperature of + 84° C.—a lower value 
than has ever been found at equal or even greater altitudes over: Europe. 
The “isothermal layer” was entered ‘on several occasions: On ‘several 


985. Upper Air Research in the Trade Winds. L. de Bore 
A. L. Rotch. (Nature, 80. pp. 219-221, April 22, 1909.)}—The meteoro- 
logical cruises of the steam yacht Otaria organised by the authors’ in 1905, 
1906, and 1907 extended from the neighbourhood of the Azores to Ascension 
Island, and as far west as longitude 47° [see Abstracts Nos. 191, '797 (1907)}. 
Their main object was to investigate the south-westerly anti-trade wind, on 
thé existence of which, as a normal phenomenon, doubt had been cast by the 
results obtained by Hergesell. From a considerable number of ascents we 
derive’ the result that the normal ‘stratification of the atmosphere in the 
(nottli) trade wind zone is as follows : The lower stratum, having a drift from 
NE. shows a rapid decrease of température (09° to 1°8° C. per 100 'm.) in the 
first 500 or 600m. Above this zone there is an inversion of temperature in 
which the wind velocity diminishes. Above the trade wind there is generally 
a cufrent' from the NW., then, at about 2,500'm, near the Tropic of ‘Cancer | 
and at 8,000 or 8,500 m. in more northerly regions, there occur winds having 
a component from the south. The direction is from SE. near lat. 15° N. and 
from WSW. near lat. 25° N. Siniilar changes with altitude were found in the 
south-east trade wind near Ascension. The isothermal layer was met with in 
25° 18’ N. at 14 km. Further north it was found at heights varying 

G. K. L. 


Soc., T6ky6, Proc. 5. 2. pp. 12-42, Feb., 1909.)}—The author has examined the 
data of the occurrence of thunderstorms i in Prussia for the period 1891-1900, 
cofitained in the Year-books of the Prussian Meteorological Institute, with the 
object of determining a periodicity in the phenomena. From a comparison 
of the results for the two separate lustra incladed in this interval he concludes 
_ that the existence of a period of about 26 days, as found by v. Bezold, w very 
doubtful. His own investigations point ‘period ‘of 15-026 days.” 
G. K. L. 


The Density af Sticke’ Defant, (akad. Wiss. Wien; Sitz, Ber. 
117. 2a, pp. 1281-1249, Oct.—Nov.; /1908.)—Measurements of the density of 
stiow were made on the Sonnblick (8;106 m.) during the summer of 1908, In 
the first set of measurements the density increased from 0°280 at 125 cm. to a 
maximum, 0682 at 87°5 cm. The subsequent minimum occurred at 162°6cm., 
below which level there was a further increase until, at 812-5 cm., the value 
0-607 was reached: ' A second series of experiments, made at a different spot, 
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also showed'a maximum (0°564) at subsequent: minimum was 
found at 1412°5cm.; below this level the density increased rapidly to 0°796 at 
187'5 cm... The increase of density with depth ‘is not linear; as is sometimes: 
supposed., For! the several branches of the curves it may be represented 
approximately bya logarithmic formula. The increase of density is found to: 
be due to the: the snow crystals.by 

988. The: the Batthit ‘to A: Love! 
(Roy. Soc., Proc. Ser. A. 82. pp. 78-88, Feb. 16,1909. Abstracts in’ Nature, 80.) 
pp. ‘252-258, April 29, 1908. Astrotiom. ‘Soc., Monthly Notices, 69; 
pp. 476-479, April, 1909.)—Various methods of estimating the rigidity of the 
earth are passed in review, based partly on different hypotheses as to the 
earth’s internal constitution, partly on different observations from ‘which 
a deformation of the earth’s surface can be‘inferred. ‘The observations are 
concerned with tides of long period, variations ‘of the vertical; and variations 
of latitude. The earth’s defect from rigidity is found by comipating the 
actual state of things with what would occur theoretically, under the existing 
disturbing forces, if the earth were absolutely rigid. To begin with, the 
earth is assumed to be of uniform! density and rigidity, and absolutely 
incompressible,|, Then the effect of heterogeneity on the estimate of rigidity 
is investigated. Different estimates are obtained when different laws of 
density are assumed. Further, with the same law of density: different 
estimates of the rigidity are obtained by using observations of | different 
phenomena. It follows that “the sigidity of the earth” is not a-definite: 
physical constant. . But there are two determinate constant numbers related) 
to it: One of these, 4, specifies the amount by which the surface ofthe carth 
yields to forces of the typeof the tide-generating attractions of the sun and 
moon. The other, &, specifies the amount by which the potential of the. 
earth is altered through the rearrangement of the matter within it when this 
matter is displaced by the deforming influence of the sun and moon.» In the 
present work, the values h == { nearly and k= +, nearly are found. The ratio 
of the observed deflection of the pendulum to that which would occur if the: 
earth were absolutely rigid is 14+4—4:1. It is well known that the ratio 
of the height of the long-period tides to the true equilibrium height isalso 
1+-—-h:1. Kelvin, Schweydar,and Hecker have found that 1 + A =>}, 
If the earth were absolutely rigid the variation of latitude period discovered, 
by Chandler would be 806 days instead of 427. In order to obtain an. 
estimate of the rigidity of the earth from. observations of the variations of; 
latitude, it is desirable. to adopt some hypothesis which will admit, of the: 
ellipticity .and the precession. constant, having their actual values... Im, 
Wiechert’s hypothesis, which fulfils these conditions, the earth is taken to. 
consist of a solid nucleus of density 8°2 enclosed ina solid shell of density 8°2, 
the ratio of the radii being 0°78. If the matter be assumed of uniform 
rigidity and incompressible, estimates of rigidity deduced from different. 
kinds of observations give discordant results, showing that the assumptions; 
untenable. Schweydar has proposed to assume one uniform rigidity for the 
nucleus and another for the shell., The observations.can be, reconciled)by 
taking the rigidity of the nucleus to be much greater.than that,of ordinary 
materials at the surfaee, and the rigidity of the shell smaller than. that of mogt, 
rocks. Wiechert.has further suggested that there may. exist a plastic sheet 
between the nucleus and the shell, The. present results, lead to the.con:, 
clusion that there is certainly not within a depth of 1,400 km. a continuous. 
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layer of molten matter, separating the inner portions of the earth from the 
outer portions, and behaving.as a fluid in respect to forces of the type of tide- 
generating forces. Analysis is given from which it appears that, even if the 
solid nucleus were absolutely rigid, and the enclosing shell 1,400 km. thick, 
the presence of a layer of fluid between the nucleus and the enclosing shell 
would increase very much the yielding of the surface. To prevent the 
surface from yielding more than it actually dces, the rigidity of the shell 
would have to be nearly five times that of steel. If the enclosing shell were 
64 km; thick, its rigidity, the nucleus being absolutely rigid and the fluid 
layer thin, would have to be 66 times the rigidity of steel. These numbers 
are advanced as decisive as against the hypothesis of the fluid layer. This, 
conclusion does not negative the possible existence of areas of molten matter. 
of continental dimensions under the earth's crust, but asserts that such areas. 
must be isolated. The conclusion does not negative the possible existence of 
a layer of comparatively small rigidity ; but if there is such 1a layer, it must 
central body. E. 


- 989. Terresivial Magnetism and Vulcanism: J. j. Taudin Chabot. 
(Phil. Mag. 17. pp. 655-656, April, 1909,.)}—The spontaneous radio-activity of 
various substances exhibits a definite dependence upon atomic weights inas- 
much as it has been detected in those bodies whose atomic weights have the 
highest known values, being first observed in a uranite, immediately after- 
wards in thorium, and later in radium, which has possibly the highest known 
atomic weight. Now radium follows bismuth in a direct series leading up 
from radio-active lead; bismuth forms, in combination with manganese, a 
strongly magnetic substance whose special property is that the magnetic 
Condition is predominant in the heated state at temperatures between 2,000° 
and 2,800°C. The question then arises that if radio-active processes con- 
stitute the source of internal heat of our planet, to what extent may they at 
the same time determine its magnetic state? The phenomena will, of course, 
partly be determined by the results of friction and pressure due to internal 
and crust movements. | PLB. 


990. The Cause of the Heat of R Rocks. J. A. Le Bel. (Comptes Rendus, 
148, pp. 960-962, April 5, 1909.)}—The author has previously found that 
different materials, in particular granite and sand, when surrounded by a 
layer of asbestos, manifest a ‘temperature from 0°02° to 008° above that of 
their surroundings. These observations have been confirmed and attributed 
to the radio-active material contained by the rock under examination. A 
series of experiments are now recorded which tend to demonstrate that the 
nature of the material immediately surrounding the rock has a great influence 
on the excess of temperature which it exhibits. The explanation is offered 
by ‘the author that the principal part of the heat is not due to the radio- 
activity of the rock itself, inthe of reach it from: 
the A. E. G. 


The Volcano its Patt and Present, S. T. 
Terada, and D. Isitani. (Mathematico-Physical Soc., Toky6, Proc. 4. 15. 
pp- 298-812, April, 1908.)—A descriptive paper, geographical, topographical, 
historical, and general. The volcano is situated on the island of Oshima, one 
of the Seven Islands of Izu, all volcanic. The central cone rises to 765 im 
above sea-level, and has a circular crater of 860 m. radius. The literature 
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the fumaroles are within the crater or on the ssunataaieaian 
temperature is very steady about 56°. The one exception, the fumarole 
Yuba, 8 km. from the cone, has a fluctuating temperature, and it has been 


902, Peculiarity in Seismograms al Rocca di Papa of Calabrian Earthquakes 
of September 8, 1905, and December 28,1908. G. Agamennone.  ‘(Accad. 
Lincei, Atti, 18. pp. 889-848, April 4, 1909.)—Seismograms of these:two earth- 
quakes show that in each case the first indication of the earthquake at: Rocca 
di Papa, as well as at many, other observatories, was a slight wave, having a 
velocity of 7-8 km. per s¢éc., and a period of about 18°5 sec., corresponding 
to a wave-length of about 185 km. The inclination produced. by’this ‘initial 
wave was very small, being. in 1905 only about 0°8” and 1:7’ as measured by 
two different instruments, and in 1908, 2” and 2°8’’. oo Wrest 


"988. Propagation of Waves, G, ‘Agameo none. ‘(Accad, Lincei, 
Atti, 18, pp. 898-898, April 18, 1909.)}—To explain the low-period wave 
observed at the commencement of the Calabrian earthquakes of 1905 and 
1908 [see preceding Abstract], the author suggests that.in very intense, earth- 

es, with hypocentres which are not very deep, gravitational wayes are 
ay formed around the epicentre, having very small amplitude but very high 
velocity. Waves of other kinds may coexist with these, but their velocity 


904. Radial Movements in Sun-spots. je Evershed: 
Soc., Monthly Notices, 69. pp. 454-457, March, 1909.)—Line-shifts of a 
character not previously recorded have recently been photographed at Kodai- 
kAnal in sun-spot spectra. They are permanent, affect most, if not all, of the 
Fraunhofer lines, and are greatest in the penumbra. In these respects they 
differ from the displacements frequently observed in spot disturbances where 
active change is in progress, which, asa rule, seem only to affect the elements 
of the higher chromosphere, last only a few minutes, and are rarely found 
within the penumbral area of a spot. From 150 spectra of 11 spots, the 
following results have been obtained regarding the newly discovered dis- 
placements. They are of about the same order of magnitude, at the same 
distance from the centre of the sun's disc, disappear when the spot is within 
10° of the’centre, are most marked between 80° and 60° from the central 
meridian, and are of opposite sign on opposite sides of the central meridian. 
The displacements are towards the violet on the preceding side ‘ofa spot, 
and towards the red on the following side, when the spot is east of the central 
meridian ; the reverse when west. No displacements are obtained when the 
slit bisects a spot in a direction at right angles to a line joining the spot and 
the centre of the sun's disc—a fact which negatives the hypothesis of a vortex, 
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| goes back to 1794. The first recorded eruption took place in 684 \ The 4 
eruption of 1877 was described by O. E. Naumann, J; Milne, and Ty Wada. q 
observed that on days of weak activity there is alternating exhalation of : 
steam and inhalation of cold air.. From a hole at Nomashi; about’ 800m. 4 
from the seashore, odourless, dry, and cold air issues continudusly ata le 
temperature of 14° C.; all the temperature estimates mentioned ‘in’ this a 
; Abstract refer to August. The ion-counter of Ebert gave 847 ions (means 
of positive and negative) near the crater, 702 at Yuba, and 882 at: Noshima. 
Hy B. A 


or rotation of any kind, about an axis perpendicular to the sun's surface: A 
hypothesis attributing the displacements to'a radial motion outwards from 
the! spot »centre seems in ‘harmony ‘with ‘the facts. 'The motion must He 
‘parallel to, the sun’s surface, as is shown by the disappearance of the lirie- 
shifts when the disturbance is near the centre of the disc. ‘The hypothesis of 
a fadial motion, which is strongly supported by the observations, hardly 
agrees; however,. with Hale's discovery of ‘the Zeeman-effect in 
Spats, which seéms to demand a circular.motion. The: new theory would 
explain the radial structure of the filaments in the’ penumbra, the’ radial 
disposition of the calcium flocculi surrounding ‘a spot, and also the 
of; the principal spots in a group to separate, the leader advancing and the 
follower receding. As regards appearance on the photographs, the 
Portions of the spectrum lines crossing the spot band, though straight over 
the spot, are inclined one or two degrees to the lines in the neighbouring 
A difficulty is\ mentioned. The greatest shift occurs af the 
outer limits of the: penumbra, thus seeming to imply an accelerating move- 
ment fromthe centre of the spot outwards ; yet at the limits of the penumbra 
the motion apparently ceases abraptly. The max. total displacement obtained 
with the slit.in the direction of the centre of the disc is 0-040-A.U, at 24850, 
for a spot 40° W. of the central meridian and 9° N. This gives a component 
velocity in the line of sight 1°24:km. (towards the observer on the following 
side of the penumbra), and an actual motion ‘to 
19 km. per sec. bre iti ests EB. 


_ 905. New Aspect of Celestial Spectroscopic Phenomena. H, F. Newall. 
(Roy. Astronom, Soc., Monthly Notices, 69. pp. 888-844, Feb., 1909. Presi- 
dential Address.)—A review is giyen of a possible explanatory theory of the 
spectroscopic phenomena of the’sun and stars on the hypothesis that they are 
mainly dictated by mattef continually streaming in from without and not 
tainly by matter brought from within the body of the sun or star. 
chief difficulty with regard to the generally accepted classifications is 
there is no one criterion employed for the different series, one characteristic 
‘being utilised for certain groups and another for others. The phenomena of 
cometary tails, for instance, appears to require the existence of freely distri- 
buted cosmical matter, which may be excited to varying degrees of |umines- 
gence, A lengthy discussion of this and the enormous extensions of matter 
eonstituting the solar corona results in the idea that on all cosmical bodies we 
have continuous aceretions of matter. The effect of this in the case of our 
ows sun on Age ito in length of, the terrestrial year is,computed and the 
996, The Clouds of Venus and their Significance: AW. Clayden. Roy. 
Astronom. Soc., Monthly Notices, 69. pp. 195-204, Jan.,.1909.)}—-Assuming that 
the visible surface of. Venus is the outer face of .a heavily cloud-laden atmo- 
sphere comparable in mass and composition with our own, certain deductions 
are, based on its:observed features. A discussion of the way in which; thase 
elouds should be distributed according, to different views as to the period of 
rotation, and the position of the polar axis, leads to the inferences that. the 
planet’s,day and year cannot. be identical; that the axis is highly inclined to 
the plane of the orbit ;. and. that. the rotation period is long—so long that the 
law of. equal areas, Ferrel’s law. of the deflection of currents moving. over 
asniating hody, and the laws of centrifugal force, do not exercise any domi- 
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of. the. planet. ‘Such are,.the 
brightening of the limb relative to the rest of the disc, the prolongation of 
the cusps, detached points beyond..the horgs, varigus appearancespat the 
terminator, the mottling of the surface, and the ring of; light:seen\et inferior 
conjunction and usually attributed to atmospheric. refraction, but; whichis 
here accounted for as merely the edge of an illuminated shell of cirrus cloud. 
Finally, it is suggested that if the convection clouds not form,a.cou- 
tinuous sheet, but have clear intervals for descending partial currents, it, may 
sometimes be possible to penetrate the veil. On the other band, it may-be 
that those sharply defined markings which have been recorded are a result 
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at Satins Correction, J. M. Baldwia. 
(Roy: Astronom. Soc., Monthly Notices; 69. pp. 458-459, March, 1909.)—-In..a 
paper on photometric measurements.of Saturn [Abstract No, 1057.(1908)}.a 
mistake was made, the correction given for reducing, the observed brightmess 
to the brightness at mean. apposition being only half as great as it:should. be. 
The correct values are-now shown in a new table. To find. if there.is.any 
variation of the. brightness. of the spheroid: af. Saturn with the. phase. the 
observations have been further reduced by applying: Seeliger’s teductionto 
“ring invisible!’ These reduced values are plotted in a diagram; from which 
pet aa the alteration in brightness with phase angle, if any; must be 
wil} Note on Franks'’s of tindtl of B 690 Stary. 
Bell. (Roy. Astronom. Soc.,»Monthly Notices, 69. pp. 420-421,,March, 
1909.)}—Franks’s tables, when treated by the method of contingency [see 
Abstract No. 796 (1909)], give the following results, if Cy be the coefficient of 
‘mean square contingency : Combined galactic regions, Cy== 0°22 ; combined 
non-galactic ‘regions, C;==0°18; total stars of both series, Cy==0°19, . it 
‘would appear that the measure of relationship between luminosity: and 
colour is: slightly higher in the galactic regions, Previous walues for,the 
contingency of magnitude and colour [Gibson and Pearson, Abstract No. 1059 
(1908)} are Cy == 0°80 and 0°27; butthey were for photographic, while Franks's 
results are for: visual, magnitudes. Franks's table of the percentages of. the 
different colours in galactic and non-galactic regions is here: made the/basis 
of an inquiry into the probability of the stars of either of the two groups 
being “random samples” of stars in general, by applying Pearson's criterion 
of “ goodness of fit” (Phil, Mag. 2. p.167) ‘The conclusion arrived at is:that, 
while some stress must be laid on the colour differentiation between galactic 
and non-galactic stars, itis still not one of the kind which produces asweep- 
ing conviction that it is of fundamental importance. The divergence does 
> fA oy oF j 
999. Sicllar Magnitude Scales for Astiograpbi Catalogue.’ Durner. 
(Roy. Astronom. Soc., Monthly Notices, 69. pp. 892-402, March, 1909.)-—-A 
difficulty in connection with the comparisons of plates from different.observa- 
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nating effect on the atmospheric circulations. The atmospheric conditions.as 4 
to: pressure, currents, and:cloud, &c., which would prevail under thesecitcum- 


tories is the adoption of. different procedures for estimating magnitudes by 
different observatories, thus rendering the work of co-ordination uncertain. 
It is suggested that systematic counts of the number of images shown under 


1000. Motions of Ursa Majoris Stars. H. Ludendorft. 
Nachr., Nos. 4818-4. Nature, 80. p. 141, April 1, Abstract.)}—An 
attempt is made to discuss the question of physical relationship between the 
seven Ursz Majoris stars, using the results of radial velocities determined at 
Potsdam. The discussion indicates that two systems are involved, both of 
which have approximately the same parallax and velocity relative to the sun, 

a P. B. 


» £001. The Possibility of Fission of a Contractiid Rotating Fluid Mass. 
F. R. Moulton. (Astrophys. Journ. 29. pp. 1-18, Jan., 1909. Abstract 
of ‘paper published by the Carnegie Institution.)}—The question is considered 
‘with reference to the origin of binary stars. It has been shown by in- 
vestigators that, for homogeneous fluid masses of the same density but 
‘different rates of rotation, there is a continuous series of figures of stable 
equilibrium, beginning with the sphere for zero rate of rotation ; then with 
increasing rotation, passing along a line of oblate spheroids until a certain 
rate of rotation is reached; then with decreasing ‘rotation but i 
thoment of momentum, branching to a series of ellipsoids: until a certain 
elongation is reached ; and finally, at this point, branching to a series of 
so-called pear-shaped figures. It has been conjectured that the pear-shaped 
would eventually reach a point where they would separate into 
two distinct masses. From this it has been inferred that celestial masses, 
through contraction from loss of heat, do break up in this way often enough 
to make the process an important one in cosmogony. Aside from the 
unanswered question as to what form the pear-shaped figures finally atrive 
at, there are two reasons for caution in accepting this inference: one is that 
the celestial masses are by no méans homogeneous, but are strongly 
condensed towards their centres; the other is that isolated celestial masses 
do not change their rates of rotation except when-thcy change their densities 
or distribution of densities, The importance of not neglecting the change in 
density is\explained. Supposing the mass contracts in such,a way. as to 
remain. homogeneous, and to continue to rotate as a solid spheroid, the 
eccentricity will be acted upon by two opposing factors, one. tending 
to’ increase; the other to decrease, the oblateness.. If under the influence 
of ‘these factors, the figures should become less oblate, the fission theory 
would get’ no support ; if it should get more oblate, the question is at what 
rate the mass must rotate, and to what extent the contraction must proceed, 
before there is. a possibility of fission. The paper is devoted to a brief 
discussion of this: question. Successive paragraphs deal in turn with the 
ellipsoidal figures of equilibrium of rotating homogeneous fluids, Poincaré’s 
theorems respecting forms of bifurcation and exchange of stabilities, figures 
of equilibrium of rotating heterogeneous fluids, and the conditions of 
equilibrium for constant moment of momentum. Then follow applications 
of the results to the solar system, and to binary stars. The conclusion is 
reached that, notwithstanding the lack of numerical precision due to the 
‘great difficulties of the problem, it is justifiable to infer that there has been 
no example of the type of fission under consideration in the solar system, 
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and that ‘there willbe none in the future. In the case of the binary systems 
the only conclasion‘ obtained is that ‘in systems made up of approximately: 
has taken place, if _— while the mass was yet in the nebulous state.; It 


time ‘may be ripe to try if the opposite hypothesis of the disintegration. 
of matter, owing to enormous subatomic energies released in the extreme 
temperatures and pressures prevailing in the interior of suns, cannot)be.made 
1002. Relative ‘Brighinesses the Associated Mitebr 
Showers, 1861 I., 1862 III, 1866 I., and Biela. J. Holetschek. (Akad! ‘Wiss. 
Wien, Sitz. Ber. 117. 2a. pp. 1015-1048, July, 1908.)—The investigation ® of 
a long series of comets led to the conclusion that from the brightiess, 
reduced to unit distance from the sun and earth, a basis for the comparison 
of ‘comets may be obtained. Also that from this reduced ' brightness; 
combined with the perihelion distance, the variations of brightness and tail 
development can be inferred with some degree of ptobability, Going a 
further, it is. now suggested that the masses of comets also vary nearly with'th 
reduced brightness, when the perihelion distances ate nearly equal. To test 
this point, the four comets named in the title were selected for examina 

as being of special interest. Observations were collected, and the re 
brightnesses calculated. The apparent diameters were also reducéd to cont 
distance from the earth, and the true lengths of the tails calculated from’ 
the apparent lengths. The values given for the reduced brightness and 
diam. respectively, are the following: Comet 1862 III. (Perseids), 48 mag., 
68. Comet 1861 I. (Lyrids), 56 mag,,.'\6'6i:|Comet Biela (Andromedids), 
81 mag., 2°0. et 1866 I. (Leonids), 9°0 mag., 1°8. The tail development 
is found also to diminish with the brightness i in, the same. way as in the oat 
comets investigated. The fact that meteor streams are given off ap 

to have little effect on the tail development, with a possible exception | 
the case of Biela’s comet. It is remarked that the meteor showers associate 
with the two brighter comets return year after year with something like the 
same intensity, while the showers associated with the two fainter comets 


“1003, Spectrum of Comet Morehouse (1908)... A. de la Baume luvin 
and F. Baldet. (Comptes Rendus, 148. pp. 759-762, March 22, 1909.)—In 
a former paper [Abstract No. 1914 (1908)] the authors have described certain 
peculiarities in the spectrum of this comet. They subsequently employed;an 
instrument of greater dispersive power, and give the more accurate ‘values of. 
the determined wave-lengths obtained. In all 21 doublets have been detected, 
and treating these as the heads of bands under Deslandres’ law, it has been 
possible to separate the lines observed into four series—two strong, the sel 
two weak ; these are given in comparison with the computed yalues, Thes 
do not correspond with the band spectrum of any known substance. Besides 
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ever occurs, and for masses with densities decreasing outwards, fission into 4 
two ‘stable masses is regarded as extremely improbable. It has been: 
assumed that the celestial evolution is from the nebulous state to the stars; | 
bat a concluding suggestion is added that there are now abundant reasons 
for rejecting Laplace's hypothesis as applied to the solar system, andi that the. 


thie above the sual cyanogen bands are well marked, and the hydrocarbon. 
bands; although certainly present, are only feeble, Deslandres, A,, 
Bernard,and J. Bosler. (Ibid. pp. 806-812, March'29, 1909,)-—-In continuation, 
of previbus notes [Abstracts Nos, 1914 (1908), 88 (1909)} the, authors give, 
aidiscassion of the later photographs, The three unknown bands found in. 
Comet Daniel (1907d) at 1456, 426, 401, were well shown,in Comet Morehouse,, 
and it is important to note that they were strongly developed in the spectrum, 
of the tail matter: The cyanogen bands at 888 and, 887 are the. only ones. 
present; ‘Anew band: at 8914 was found, which remained single under in- 
mentianed were; shown to be, 

211004, Ring Nebula.in: Lyra. B. Braunee: (lature, 80, 
189,/April 8, 1909.) — Wolf, working at Heidelberg. with .a).prismatic 
reflector, has photographed the spectrum of the ring nebula in Lyra, and 
shown that it indicates a separation of the ring matter into four gases of 
different. densities, evidenced, by the varying diameters of the. spectral 
images. As this may be due to the, centrifugal action, it, be’ 
to compute the, probable densities of the unknown gases, ‘and thus prov A 
a. possible clue for the detection of the element terrestrially. An atomic 
of is. for one of the missing elements. B. 
Spectra of Nebula, Eberhard. (Astronoim.'Nachr., No. 4818, 
Nature, 80, p. 229, April 22, 1909. Abstract,)—Commenting’ on the recent 
photographs of the spectra of gaseous nebule obtained by Wolf at Heidel- 
berg [Abstract No. 797 (1909)], attention is directed to the irregularities in 
the notation. with which the nebular lines were described. _ Supposed cases of 


double lines may more be lines owin 


1008, ercury Airpump Vacusm Meier. (Phys. Zeitschr. 
pp. 16-819, 1, 1909.)—-A detailed description with six figures of a new and 
compact form of mercury air-purmp (used ih conjunction with a water aspirator) and 

a spiral vacuim meter, cidimed to be superior'to the B. H. 


1007.\Composition’ ‘of Harmonic Vibrations. Qarbdaed. shite 
Torino,’ Atti, 44. 5. pp. 189-148; 1903-1909. )}—The. author solves, the problem of a 
m suspended in the manner of a pendulum, and from which n pendula 

of vatious. lengths are suspended. At the endof the paper is givenja diagram of the 
apparatus showing the manner of suspension and of recording the motion of the 
¢, and also a set of curves giving the resultant vibration when different pendula 


Aprib98,. 1909.)—-Criticism of Lewis’ reasoning as to mass becoming infinite at 


1008. Depression of the Filament of Maximum Velocity in a Stream Flowing 
through an Open Channel. A.H.GibSon. (Roy. Soc., Proc. Set. A. 82. pp. 149- 
159, May 6, be referred to by those interested in 
the gauging of streams. 
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1010. Hydrodynamics. P. Forchheimer. (Akad. Wiss. Wien, Sitz. Ber. 
117. 2a. pp. 1109-1126, Oct—Nov., 1908.)—A mathematical discussion of some 
abstruse underground-water phenomena. A. W. 


1011. Meteorological Observations at Moscow. E. Leyst. (Soc. Imp. Nat. 
Moscow, Bull. 4. pp. 552-691, 1907.)}—The paper contains a very full discussion of 

“L012, Twilight. Observations, A. Miethe and E. Lehmann. eorolog. 
Zeitschr. 26. pp. 97-114, March,.1909.)—The paper contains a rf description 
of morning and evening ornate POPUP, observed at Assuan from Feb, 8 to 


2018. Occurrence in Maurer. (Meteorolog. Zeitschr. 
26. 'pp..165-170, April, 1909.)—A statistical examination of the data on Fébn occur- 


101d. Orbit of Fupiter’s Eighth Satelite. P.. H. Cowell, A., C.,D. 
Crommielia, and C. Davidson. (Roy. Astronom. Soc, Monthly, Notices, 69. 
pp, 421-481, March, 1909.)—The orbit of the newly discovered eighth satellite is 
computed from the positions observed at the oppositions of 1908, 1909, and the 
results plotted in a curve showing the departures of observed from computed values. 
A diagram of the orbit is given. sy OBB. 


1018. Circularity of Planetary Orbits. T. 5 até! No! 4808, 
1909. Abstract.)}—Discussion of the origin of ‘planetary 


1016. Motion of the Contre in the Variable, System Cepheie A. Belk 

(Acad. Sci, St, Pétersbourg, Bull. No. 4. pp. 249-278, March 1, 1909.)—The ho 

investigation is based. upon the spectrograms obtained at Pulkova in the, period 

T. H. P, 


9087 Magnitudes and Colours of Stars. Miller and ‘Kempf, (Astronom. 
Nachr., No. 4812, p. 249, 1909. Nature, 80. p. 108, March 25, 1909.” Abstract.)— 
Discussion of relation between magnitudes and colours of 14,172 stars of the Potsdam 
Photometric “ Durchmusterung.” Four divisions of colour are treated separately 
—white, Wwhitsh-yellow, and yellow. The number occur 


1018. Apparent Dispersion of Light in Lehedew!: 
Joumn, 29. pp. 101-109, March, 1909.)—A further discussion setting out ten snthoar'p 
views [see Abstract Mo. 1786 (1908) on thissubject... | 


1019. Naw “Cave Nebula” in Cepheus, Wolf. (Roy. 
Monthly Notices, 69. p, 117, Dec., 1908.)—Description of a newly discovered nebula 
from photographs taken with the Bruce photographic telescope at Heidelberg on 
Oct. 21, 1908. It forms the end of a long starless lacuna in the Milky Way, directéd 
from south to north, and has a bright condensation. C. P. B. 


1020. of Minimum Phase of Algol-Variablé Siar. H. C. Pidtmimer, 
(Roy. Astronoim. Soc., Monthly Notices. 69. pp. 417-420, 1909.)—Ahalyses 
of the cotnputation ‘of the dimensions Of orbit ‘Of the Gark ‘cotmporient) and the 
masses of the stars of an Algol variable from a knowledge of the instant of minimum 
phase used in tie of 'the 
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LIGHT. 


“4021. A Fabry and Perot J. Barnes. (Nature, 
80. pp. 187-188, April 15, 1909.)—A and inexpensive Fabry and 
Perot interferometer can be constructed of plate glass, which gives good 
results, the D lines from a sodium burner being easily separable. “If the 
interference pattern, using a copper or iron arc, is focussed on a wide slit 
of a single-prism spectrometer, a section of the interference rings is seen in 
the various spectrum lines, illustrating the method of Fabry and Buisson, 
and .Eversheim, for the new standard determination of wave-lengths. _The 
Zeeman-effect can also be easily shown with this apparatus. Two. pieces of 
plate glass about 1 in. a7 ware are taken and silvered until one surface of each 
plate-cuts down the intensify of the transmitted light to about a quarter of 
the incident light. The silvered surfaces aré separated by two strips of card- 
board. A thickness of about 0°45 mm. may first be used, as this clearly sepa- 
rates the D lines. The plates are mounted over a }-in. hole in a metal plate 
by means of three pressure screws. On looking normally through the plates 
at the glowing filament of an incandescence lamp a number of images of it 
will, probably be seen. When the pressure screws are. adjusted until, these 
images are in juxtaposition in the line of sight the silvered surfaces, are 
approximately parallel. The instrument may then be placed in a clamp stand 
and the light from a sodium flame or a vacuum tube focussed upon the plates, 
and the interference bands examined with a small telescope focussed for 

(It is dsually better to replace the eyepiece by a single lens of 2 in. 
focal length.) At first only a small section of the interference pattern is seen, 
but with a little careful adjustment of the pressure screws the whole ring 
system is obtained in sharp focus. On removing the telescope and using the 
leris referred to as eyepiece the interference system from the above sources 
or an aro may, be focussed upon the slit of a spectroscope. The bands in the 
different spectrum lines may thus be observed. with the telescope on the 
[See,also Abstract No, 1648 (1904).] _ j. J. 


, 1022.4 Divergent Magnifier. for Microscopes. A. Berget. (Comptes 
Rendus, 148. pp. 1097-1099, April 26, 1909.)—The usual method of obtaining 
large magnifications is to employ, with a given eyepiece, an objective of very 
short foous, the distance of the object from the objective being very small. 
The same magnification may be obtained, while keeping the object distance 
moderate, by placing a concave lens of short focus behind the objective to 
magnify the real image formed by the latter. With the lens and microscope 
employed an additional magnification of seven times was obtained with an 
object distance of 1 cm., which would otherwise have been a small fraction 
of a millimetre. Various applications of the method are Labeadliscnns 


| G. E. A. 


1023. New Applications of the Spectroheliograph. H. Deslandres, (Comptes 
Rendus, 148, pp. 968-974, April 18, 1909,)—In the ordinary type of spectro- 
heliograph at present in use at various observatories, the simple rectilinear 
movement of the whole instrument does not permit of any direct variation 
of the size of image photographed, nor of sufficient dispersion to efficiently 
isolate the fine centre core lines H; or Ks, corresponding to the highest layers 
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of the solar atmosphere. | A new apparatus is described which is‘ practically 
compounded of four spectroheliographs, each of different power, in which the 

Gi P. B. 


Attempt Detect. Electro-optical Effects. H. A, Wilson. “(Rey 
Soc., Proc, Ser. A. 82. pp. 224-226, May 6, 1909,)—A description of, experi- 
ments made to detect, if: possible, electro-optical effects, the results obtained 
being, however, negative. A square frame of glass bars was used. Light 
entered vertically at one corner and was divided, by a half-silvered surface 
at an angle of 45°, into two beams which traversed the frame in. opposite 
directions, suffering reflections at bevelled surfaces at the other three corners, 
These two beams then issued horizontally. from the original corner, and ina 
condition to interfere. It is believed a displacement of one-fiftieth of a band 
could have been. detected. But no such shift was.observed although the 
frame was subjected: to (1),a rapidly alternating e.m.f., (2) a powerful. jar 
discharge, (8) the effect of a Hertz oscillator, (4) a magnetic field, (5) the 
very strong field of a Du Bois magnet, (6) a strong electrostatic field, (7), the 
circulation of water in rubber pipes round it. 
1025. Anomalous Propagation of Spherical Waves through Foci. F. Reiche. 
(Ann. d. Physik, 29. 1. pp. 65-98, Aipril 22, 1909. Physikal. Inst. d. Univ., 
Breslau, Feb., 1909.)—On the basis of the electro-magnetic theory this paper 
deals with the change of phase of mnie radiation in passing through “0 
which points are regarded as a combination of sink and source ‘or a sort of 
“through station” for the energy of the waves, Soe Ree ‘A. B 


1028. Absorption Ultra-violel Light by Dilute Solutions. B. Pidduck. 

il. Mag. 17. pp. 710-715, May, 1909.)—Curves are given showing the varia- 
tion of absorption with concentration in solutions of NaCl and KBr. Absorp- 
tion by tap-water is found to be different from that of distilled water, and 
also from artificial tap-water. The probable causes of this ‘difference are : the 
efficacy of small suspended particles, difference of dissociation ‘of the salts 
in the two cases, or the presénce’ of a latge number of unknown salts in small 
quantities. The first of these is mot of great power, ‘since tap-water when 
sterilised and filtered is ‘rendered moré opaque. Measurement of the 
resistance of the same colunin of the various liquids’ by’‘an electrometer 
method was carried out, and it is concluded that the most probable cause 
of the superior absorption of tap-water is the be eapees it of large numbers’ 
Of diferent salts th very small quantities: 


~~ 1027. Absorption and Reflection of Calcite and Peer R. E. 
Nyswander. (Phys. Rev. 28. pp. 291-808, April, 1909.)—A research on 
the reflecting and absorbing powers of the two crystals for infra-red: rays 
as dependent on the plane of polarisation. A selenium reflection polariser 
is used in conjunction with a Nichols radiometer, the source being a Nernst 
transmitted by the specimens for the part of the spectrum lying between 
17 » and 15; they show three regions of ‘characteristic bands at 66, L164, 
and.14*1, respectively. It is concluded that, from the physical ‘similarity of 
the anhydrous carbonates of the calcite and aragonite groups, it may be 
assumed with safety thatany characteristic of one of apeNeriar 
equally weil to all of the carbonates of that group, G, E, A, 
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1028. Optical Properties of Gold, Platinum,.and Silver in Colloidal Solutions. 
B. Spence... (Phys. Rev. 28. pp. 283-268,, April, 1909.)+-Using stable 
colividal ‘solutions of gold; platinum, and ‘silver in water or ethyl malonate, 
made by the method of Burton [Abstract No. 968 (1906)], the author oe 
with a large spectro-bolometer specially designed by A. Trowbridge, and 

with light from’a Nernst lamp passed through a rock-salt prism observed’ the 
absorption coefficients for different thicknesses of solution. The chief results 
and ‘conclusions are as follows: 1. The difference. between the absorptions 
of the colloidal solution and of the supporting medium is directly propor- 
tional to the concentration. For turbid media this cannot be said to be the 
casé generally, owing to the variation of the size of ‘the particles for different 
média. 2. The Rayleigh formula, H = 82x(n?—1)/8nr‘, where H is the 
absorption, n the refractive index of the particle, and \ the wave-length, 
holds neither for the case of turbid media, for which it was developed, nor 

forthe colloidal solutions. The law of absorption cannot be stated definitely 
from ‘this work. A number of curves are given. 8. The values of the 
refractive indices; n, for the metals, determined by this method are: inde- 
pendent of ‘the supporting medium, and are strictly inherent properties of 
the metals themselves. 4. The final test as to the correctness-of the analysis 


where R is the reflection coefficient and a the absorption site places 
beyond question the values of the refractive indices obtained for the metals 
Au, bon and Pt. 

The wave-lengths dealt with are for soda light to 1°5y, and the sue 


bys 1029. Delarmination.,of Refractive Index by Means of the Microscope. E, 
Clerici. . (Accad. Lincei, Atti, 18, pp. 851-855, April 4, 1909.)—An improve- 
ment is described in the author’s method (Ibid. 16. p. 886), in which a small 
glass prism is attached to the bottom of a hollow cylindrical cell, on the 
under-surface of which is scratched a straight line. The position of .this line 
is then observed before and after the cell is filled with the liquid under 
examination. The improvement consists in replacing the single prism by two 
prisms which may take any of the forms or &<)., The second 
one. is to be preferred, as the upper surface then serves to hold a microprism 
of the liquid. With such an apparatus, the cell being 6-7 mm. deep, and the 
prisms having angles of wae 40°, refractive indices can be read to 0°00168. 
1080. si Erie. (Deutsch. Phys. 
Verh, ‘11. 6& pp. 161-166, March 80,'1909.)—-Several expressions are 
found for the effect of slight curvature of the mirror employed in determining 
focal lengths by autocollimation.; One of these'is f= F + (F*/2/'), where f is 
the real and F the observed focal length, and /’ the focal length of the mirror. 
4081. Can Depth of Defi ‘Be corrected? 
wiss: Phot. 7. 4. pp. 188-143, and No.6. pp. 146-166; April, 1908.)— 
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‘A: mathematical” discussion of ‘the -aberration: of depth’ in’ photographie 
objectives—an error hitherto supposed to be insurmountable. With constant 
equivalent! focal length atid variable focal length of the’units of the system, 
the depth of definition can be’ altered; being greatest for the combination, 
not used if? practice, ofa front comeave lens with a back convex’ lens; and 
sun owt te oviticoq yd ed be 
Lunetund: (Phys. Zeitschr.’ pp: '222+224) April}, 
diminution of amplitude is knowt by the Fresnel- Neumaitit: fornYula ‘to 
depend upén ‘the reftactive index when light is reflected or refracted at the 
face of a transpatent medium. If a singlé parallel plate is used, infinite Series 
of both reflections and refractions occurs when a number of plates‘ate tsed 
the phenomena are Correspondingly tom icated. author has’ worked 
out several formulz ‘and 'tésted them ‘by étric Observations ‘witha 
Nernst lamp and fromi‘6 to 16 mirtor'plates ‘packed Close or separated?” The 
Observed ratios of intensities transmitted ‘with ‘close’ packing and ‘separation 
were 1'4165 for 6 plates and 22550 for 16: The vahiés calculated by “the 
formulz’ were ‘very Closé to these, ‘the ‘differences between” theory” and 
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1088. New Methods of H, Eykman. (Konink. Akad, 
Amsterdam, Proc..11, pp, 882-840, ‘April 22, 1909,)—The methods 
described refer to steregscopy as applied in Réntgen- ray work for Surgical 

ses. It is of, importance, in some cases, to take more than two. cui) 
scopic pictures—three would probably be sufficient. An example illustrat 
is that of a skeleton hand and a cylindrical bar ; when the bar is parallel to the 
line joining the eyes it does not appear from the stereoscopic picture whether 
the bar is behind the hand or in front of. it. A description is given 
a “ symphanor,” an instrument devised for measuring the depth of a foreign 
body from the surface, and of a “symphanator,” for the pepsi atg 
ure with Réntgen rays and with ordinary light, A method ‘is also gi 
or obtaining the effect of depth and relief with monocular vision ;. the f 
tube and syepiess are connected so that by a pendulum movement they eort 
move parallél to the screen while keeping at the same (equal) distance, from 
it. By this method the distance of a foreign body,from the screen may be 
af). 

Heand Ik, Bancroft.» (Journ Phys. pp. 181-260, March, 
and pp. 269-881, April, 1909.)—In these two papers the author concludes:his 
summary of. the literature of solarisation {see also Abstract No. 488: (1909)), 
from which the following general conclusions are drawn.. The reversal \of 
the photographic image is due primarily to a change in the silver salt, which 
is independent of the nature of the medium in which it is embedded); the 
readiness with which reversal takes place is, however, markedly dependeat 
on the nature of the gelatine or collodion. It is much easier, to obtain.a 
reversal with a gelatine than with a collodion plate, and with a:coarse-grained 
gelatine emulsion than with a fine-grained one; with pure silver bromide 
reversal is difficult. Reversal may be obtained by prolonged exposure, by 
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treatment with silver nitrate, by the action of white light during 
development, .by very slow development, of an under-exposed plate, by 
addition. of thiocarbimide, &c., to the developer, by very short and. intense 
exposures, with subsequent short exposure to diffused light, by kathode, rays 
followed by sunlight, or by positive light of two intensities. The stronger the 
developer and the more prolonged the development, the easier is it to obtain 
areversed image. Very slow development of an over-exposed plate will give 
anormal image. The latent.reversed image is more readily destroyed than 
the Jatent normal image by bromine, nitric acid, ammonium persulphate, 
chromic, acid,,&c. _ With pure, silver bromide collodion and chemical 
_ solarisation begins at approximately.the same time as. the 

visible, blackening of the silver bromide, but with silver bromide collodion 
containing silver nitrate, visible blackening takes place long before any 
solarisation image is formed.. The visible blackening of the plate which 
causes the second reversal is probably due to allotropic or metallic silver, 
Silver; nitrate and potassium nitrate apparently prevent solarisation when 
added .to the film before exposure ; it is probable, however, that the rapid 
reduction to silver in presence of these halogen absorbers masks the 
solapisation. When a plate is exposed to light during development it makes 
no difference whether the light falls on the plate from above or below, so that 
there is no screening effect dye to the partially developed image. In most cases 
there is 4 Simple quantitative relation between the original exposure and the 
amount of light necessary duting development if the plate is to be brought into 
the * zero state,” but it is not known how far the form of the relation depends 
on any change in thé colour-sensitiveness of the plate. The latent reversed 
image Cah be developed physically, and, if the plate is previously fixed, the 
image obtained may be normal or reversed, according to the conditions. In 
the ‘developed’ plate the ‘reversed image is mainly in the lower layers. 
According to Eder, there are’ three images—a latent normal, a latent reversed, 
and 4’ nérmal silyer image—on afi undeveloped over-exposed plate ; according 
to Homolka, there are two latent images, When a platinum electrode, coated 
with'silyér bromide, is dipped in a bromide solution and exposed to a moderaté 
light ft becomes the her when a stronger light is used the Pt electrode 
will sometimes tend to becoine the atiode. A film of silver iodide swells and 
clouds when exposed to light, but no ‘measurable change in ‘chemical com- 
ition ‘takes place and the rate of clouding under the influence of light 
éms to be increased by the catalytic action of oxygen, iodine, &c. The 
substance forming the latent reversed image is a silver oxybromide of the 
general type AgBrO. According to Laippo-Cramer, the latent reversed image 
consists of a reducfion product of silver bromide, but, according to others, 
there is no such thing asa latent reversed image, the phenomena being due 
to the regeneration of silver bromide). The developable image consists of 
silver bromide and an a-silver sub-bromide which ‘is itself reduced by the 
developer, but which acts as a catalytic agent, causing the developer to 
reduce the silver bromide ; this a-silver sub-bromide can be reduced by 
light::to.a 6-silver sub-bromide, which is also reduced by the developer, 
‘ut has no’ catalytic properties. Solarisation occurs when the a-sub-bromide 
has been changed in the high lights very largely to the 6-sub-bromide, 
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4 the antagonistic, action of| light of different colours, by exposure to white 
E light, followed by immersion in a solution of an oxidising agent and exposure 
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10865. | Photochemistry of Silver Sub-hatoids}\ A. Hi Triveili, (Konink. 
Akad. Wetensch. Amsterdam, Proc, 11. pp. 780-747, April 22) .1909.)—Traces 
out the successive formation, by the action of ‘light, of sub-haloids from the 
normal haloid, which is not AgHal but Ag,Hal,,. by removal of one atom 
Hal ata time. ‘The successive sub-haloids differ im their spectra 
and colour, With the decrease of the molecular weight of the silver sub+ 
haloids the maximum of the absorption spectrum is shifted from red ‘to 
violet ; and alt silver sub-haloids contain the group Ag),Hal,, which’ behaves 
like a chromophore or contains one, The sensitiveness to light of the silver 
sub-haloids is due to electromagnetic light resonance ; so is that of silver 
haloid.. From AgBr we have successively a green, a blue, a ne and a yellow 


1086. Maghelc Dichroism of Minerals. G. Meslin. 
148. .pp. 1179-1180, May 8, 1909.)—A further investigation ow the: thagnetic 
dichroism of mixed liquids, in which a liquid is associated with a crystalline 

¢ mineral. Some thirty different minerals have been examined, 
mixed with water, methyl, ethyl, and amyl alcohols, acetic acid, petrol, 
turpentine, benzené, and carbon disulphide, and the birefringence of ‘the 
minerals and dichroism of the liquors are tabulated, showing that’ as''the 
birefringence becomes less intense the dichroism is more feeble. [See 


Abstract No. 228 (1909).] W, Si. 


Polarisation by Lateral ‘(Comptes Rendus, 
148. pp. 1095-1097, April 26, 1909,)—A_ continuation of previous research on 
magnetic dichroism [see Abstract No. (1909) . A case of afio 
behaviour is described for liquors of which boric acid is a constituent 
When such a liquor is left at rest until it becomes sufficiently clear, the 
ordinary effects of diffusion and polarisation, characterised by certain colours, 
are seen in the polariscope, When the liquid is agitated the PBB ny 
at once modified, and there is a permutation of the tints observed. G. E. A 


1038. Relation between Absorption Spectra. and Chemical Constitution. 
IX. The Nitroso- and Nitro-groups, E. C,.C, Baly and C. H. D 
(Chem, Soc,, Journ. 98, pp. 1747-1760, Bas ‘i .}—The absorption spectra 
of compouids (chiefly aliphatic) containing (NO) and (NOs) groups have 
been examined. The results show that these groups give rise to definite 
selective absorption, the oscillation-frequency of which is remarkably low 
in the case of nitroso compounds. The nature of the atom to which the 
groups are fous,” linked exercises a ih: influence on the Poniie of the 
absorption band. ' D, H, J. 


1080: Relation’ between Absorption Spectra Const 
X. Unsaturated Acids of the Benzene Series. E, C. C. Baly and K. Schaefer. 
(Chem. Soc., Journ. 98. pp. 1808-1815, Nov., 1908.)—An examination of. = 
namylidene ‘acetic, cinniamylidene malonic, benzylidene malonic, and cin 
mic acids and their metallic and alkyl derivatives. The second-named 
appears not to conform to modern views on colour, but the discrepancy is 
only apparent ; the free acid is yellow, the colour being due to the absorp- 
tion band with its head at 8,100: the sodium salt appears colourless to the eye 
since the absorption band is shifted just) out of the visible region, grange 
DoH 
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£040. Sthadies of Dysamic Isomerism, VIL}, Relationship. between Absorption 
Specira and Isomerit Change. Absorption Spectra of Halogen; Nitro-, and Methyl 
Deriwatives of Camphor, :‘T,:\M. Lowry and C. H.;Desch. (Chem. Soc., 
Jounn..95. pp. 807-828, April, 1909.)—The absorption spectra of nitrocamphor 
and pseudo-nitrocamphor were ¢xamiied with the view of) finding whether 
the isomeric change from one of these isomers to the other exerts any definite 
selective absorption. Nosuch absorption was found, but, on the other hand, 
the sodium salt of nitrocamphor exhibits a strong selective absorption. , The 
authors suggest, of the: in the 


7CH—NOs NN ON,” 


which both the hydrogen atoms in the a position have been. substituted 
by immobile atoms or groups. These compounds also show an absorption 
even sont seems to be excluded, . 


1041, Complex Structure of some Spectrum Lines of Naga- 
oka. (Mathematico-Physical Soc., Toky6, Proc. 6. 1. pp. 2-7, Jan., 1909.)— 
The observations weré cartied out with a 85-plate echelon, for which the 
power for = 5,000 is 480,000 and the limit of’ resolution nearly 

e two yellow lines and the green line were examined, and the 


ton are given in detail in the paper. Among these the author has 

noted many fiot previously observed, the green line giving altogether 19 com- 

ponents. A striking feature in the case of the green line is the recurrence of 

constant differences between the wave-lengths of the components. oe if 
E. C. C, 


“2042. Measurement of Small Displacements of Spectrum Lines. H. Buis- 
oi and C. Fabry. (Comptes Rendus, 148, pp. 828-880, March 29, 1909.) 
—The authors have already described the results of their investigation of the 
differences of wave-length of iron lines in the solar and electric-arc spectra 
respectively [Abstract No. 786 (1909)]. They now describe their apparatus 
in detail. hie interferometer plates are used either with an etalon of fixed 
distance, 2°5, 5, or 10 mm., or With graduated distances variable at will. A 

26 cm. focal length is used to project an image of the ‘interference 
system on the spectroscope slit. For light sources giving very complicat 
radiations considerable dispersive power must be employed, and the authors 

a Littrow gra spectroscope having a Rowland plane grati 
to { mm., ‘Bom x 5 and a camera 
focal length. The third-order spectrum was usually employed, giving a 
dispersion of 0°58 mm. per Angstrom unit. The observations consist of the 
measurement of differences of diam. of each ring as shown in each BPS 

also Abstracts Nos. 1566 (1905), 1564 (1906).] _ P. B. 

one 7 


pp. 581-588, April, 1909.)—A vacuum tube containing hydrogen under reduced 
pressure was connected with a bulb of charcoal immersed in liquid air. If 


- 
Py 
} 
- 


the secondary spectrum were due to'some: impurity im the hydrogen this 
treatment would cause a fractionation of the two gases: No such effect was 


observed, and therefore the evidence is in favour of ithe secondary spectrum 


1044." of the Zé an-effect as 
fercury Lines in Weak Magnelic' Fields. P. Gmelin.’ 
Physik, 28. 5. pp. 1079-1087, March 80, 1909. Extract from Dissertation, 
Tabingen.}—The authdr has measuréd the magnetic resolution of ‘the Hg ines 
5790; 5769, 4916, atid 4858; and défermined the absolute” valwé® Of 
Z == (AA/P?H)IO for the Runge nortnal triplet. ‘The’ mean value’ is 0804, 
the extremes being 9429 aid 9870, and the value! of trom thi te 

with the inks of the of Thorium, “BOE. 
Moore. (Phys. Zeitsctir.'10. pp, 297-807, May '1, 1909." Translation:}—A 
complete investigation into the magnetic | redtub of the lines of Th. Few 
complex types were obsefved showing six or more components. Some 
asymmetry in intensity as Well as in position was noted’ in'a féw Cases, and, 
moreover, sorhe components were’ unsymmetrical as‘ regafds’ breadth. 
eneral appearance of the broad component led the author to believe that 
y would be farther resolved in a stronger weet [See next Ces 


Anomalous Zeeman-effects in the Thorium. Ww. Ritz. 
wile Zeitschr. 10. pp. 807-808, May 1, 1909. )—Referring. to some measure- 
ments in Moore’s paper, the author points out that some anomalies are 
apparent. He has previously shown that on the scale of oscillation-frequencies 
the parallel components are giveti by V = Vo + mw and the perpendicular 
components by = Vo + w and w’ are characteristic constants 
and m and n whole numbers [see Abstract No. 914 (1908)], Some deviations 
from this are to be found in the case’ Of Th, as, fot example, X == 8929°74, 
where the distance between the perpendicular components i is jast half that 
between the parallel ones. preceding Abstract.) E. B. 


1047. 4 New Type a Magnetic Resolution of the Absorption Bands ¢ 
Crystals, Simullaneous Production of Systems circularly polarised in 
Senses. J. Becquerel. (Comptes Rendus, 148, pp. 918-915, April 5, 1909.)— 
A number of absorption bands, when observed in a magnetic field parallel to 
the optic axis, give doublets, the components of-which are not entirely 
extinguished by the circular analyser. Dufour has observed ithe same im the 
emission spectra of the chlorides and fluorides of the alkaline earth metals, 
and bas attributed the effect to.an incomplete polarisation and called the 
remainder the residue of polarisation. The author now: shows that these 
residues are due to new components distinct from the others and also polasised. 
In many cases the residues do not occupy the same mmr as the principal 
Physik, 28.5; pp. 1082-1066, March 80, 1909. Extract fron» Imaug.- 
Dissertation; Géttingen.}—A complete study of the Zeeman-effect with these 
two elements in a field of 24,650 gauss ; in order, however) to. conform: to 
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Paschen's measurements, the values have all been reduced to 28,850 gauss. 
Although the two elements belong to the same family, few similarities were 
noticed in the types of resolution of the lines having more than three 
components. Some very complex types were observed. with W, and also a 
new series was found in the spectrum of this element. Several cases were 
found in the spectra of both elements which do not conform to the theory of 
Ritz [see Abstract No. also No. 828.(1909)]. C. 


1049. Absorption of Rénigen | Barkia and A. 
(Nature, 80. p. 87, March 11, 1909,)—A general summary is given of the 
simple laws relative to the absorption of Réntgen rays. Many elements 
when subject to a suitable Réntgen radiation emit at least one homogeneous 
beam of Réntgen radiation, characteristic simply of the substance emitting it. 
A radiation of more absorbable type than the radiation characteristic of a 
certain substance does not appreciably excite that characteristic 
radiation, An, incident radiation of more penetrating type excites the 
characteristic radiation of the sapored surface, The ratio of the absorption 
coefficients A,/As in the case of two elements A and B is approximately a 
constant for any radiation which is not more penetrating than the radiation 

teristic.of A or B. When the incident radiation is of more 

the absorption is greater than would be given by this law. The 
intensity of secondary radiation increases with the general penetrating power 
of the incident radiation. The beam emerging from the absorbing plate 
consists of a weakened primary beam proceeding in its original direction, a 
little scattered radiation, and a homogeneous radiation uniformly distributed, 
except for internal absorption. In the case of Rontgen rays is 
evidence of any other kind of transformation. ; 


, 1050. Disturbing Action due to a Cylindrical Rod when introduced into a 
closed Space containing Radio-active Gases. J..Nabl. , (Akad. Wiss. Wien, 
Sitz. Ber. 117, 2a. pp, 1127-1157, Oct. and Nov., 1908.)—This is a long mathe- 
matical paper dealing with the disturbing action which takes place when a 
cylindrical rod impenetrable to the radiations is introduced into a closed 
space containing a mixture of air and radio-active gases—eg., emanation, . If 
R be taken to represent the range of the radiations emitted then it is found 
that the presence of the rod of radius é causes the action of the active Bases 
within a cylinder of radius R + 2 to decrease from i to /, where— . 


+ is very small compared with R. Values for are calcu- 
Jated from the complete formulz when R = 4 cm., and é = 1 cm. and 0:1 cm. 
respectively, and it is found in the first case that i’ has a value about 90 per 
at The Rays of Uranium-X. F. Boddy: 87-88, 
March 11, 1909.)}—A second series of observations [see Abstract No. 472 
{4909)] have been carried out designed to detect the growth, if any, of a 
feeble! aradiation during the decay of the intense f-radiation of UrX. The 
appearance of a-radiation was indicated and the absorbable radiation very 
quickly reached. a maximum, which then remained constant. About one-half 


F 
+ 
‘4 
| 
6 
a 
* 
4 
i 


Vv. 857 


the maximum was reached after 1 day, and after 2°5 days no farther increase 
was observed, The absorbable radiation was about one-fifth the total.' This 
a-radiation seems to remain constant for a period of years ‘after the makimum 
is reached, and the observations made point to ‘the existence of a: new bédy 

bly somewhere in the Ur series, with a period of ‘the ortler' of (1) day; 
the product of which {See 


1052. Volatility of Radium A Radium w. 
chester Lit. and Phil. Soc., Mem. 58. 7. pp. 1-8, 1908-1909.)—The method 
used to determine the’ - Hoint of RaA consists in expositig a 
nickel rod to a known quantity of Ra emanation for 10 min. at’ different 
temperatures and examining the nature of the deposit so collected on the fod, 
by observing its activity as measured by a-rays, and the rate of decay of ‘this 
activity after removal from the emanation. If the rod is kept at a tempera: 
ture above the volatilisation point of RaA none of that substance will ‘be 
deposited. Apparatus is described for carrying out this experiment,: Six 
curves are given, representing respectively the rate of decay of the activity 
collected when the rod is kept ‘at 15°, 710°, 840°, 885°, 925°; and 990°C. 
From these it will appear that the volatilisation point of RaB is below 710°; 
and we may also infer that RaA begins to have an appreciable vapour- 
pressure at 800°, and that at 900° it is completely volatilised. Inthe case of 
RaC the experiments are undertaken not only to redetermine the volatilisa- 
tion point, but also to investigate whether its environment has any influence 
on its volatility. The results obtained with Pt, Ni, and quartz plates are 
shown in a table. The volatilisation begins between 700° and 800°, ‘but 
whereas with Pt and Ni it is complete at 1,200°, the volatilisation of RaC on 
a quartz surface is incomplete even at 1,800°. No certain’ change in the 
volatility of RaC is found after solution in HCl. Experiments described fail 
to reveal any charge in RaC at the moment of its production, and ‘it ‘may be 

1058, Expulsion of Radio-active Matter in the Radium 
S. Russ and W. Makower. (Roy. Soc., Prot. Ser. A. noe 
May 6, 1909.)}—Some evidence has been brought forward by Miss Brooks to 
show that RaB can escape from a surface which has been exposed to the Ra 
emanation, which is therefore coated with a film of active deposit [see 
Abstract No. 2614 (1904). Rutherford has suggested that the RaB leaves the 
surface as the result of the recoil which’ takes place when it is formed’ from 
RaA by the expulsion of an a-particle. Hahn and Meitner have ‘shown that 
the phenomena are even more marked when a negatively Charged plate ‘is 
suspended over the active surface ; they havé also given some evidence 6f 
the projection of RaC into the gas surrounding a surface coated with the 
active deposit: Similar phenometia are desctibed by them as occurring with 
actinium and thorivm [Abstracts’' Nos. 474 and 649 (1909)]. ‘The ‘present 
paper contains détails of further experiments, the principal results obtained 
from which are as follows : When Ra emanation in radio-active equilibrium 
with its products of disintegration is condensed at the bottom of an evactiated 
tube immersed in liquid air, active deposit particles are radiated up the tube. 
This phenomenon is ascribed to the recoil of the residual atom when an 
a-particle is emitted.’ The law of absorption’ of this radiation ‘both ‘in’ air and 
in hydrogen’ has ‘been investigated. The radiation ‘reaching a surface ae a 
fixed distance from the condensed emanation is‘an exponential function’ 
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the gas pressuré. In one experiment is found'to be 1°64, which indi- 
eatés that hydrogen is much more efficient in absorbing this radiation, than 
could’ be expected:from its) density. From therate of decay of. the. activity 
collected on a surface éxposéd to the radiation from the emanation it appears 
that both RaA and RaB reach the surface. RaB and RaC.are both'radiated 
through a ‘vacuum from a surface previously rendered active by exposure to 
the’ emanation. On the supposition that RaB emits only -particles, the 
radiation of RaC must be due to the recoil of the atoms when chonggees are 
April 8, ,1909.)—Harvey has recently .stated [Abstract No, 462 (1909)] that 
RaB gives out a-particles the ionisation range of which in:air lies, between 
2:6 mm.and 80 mm... In his investigations he, used a modification of the 
method of Bragg and Kleeman [Abstract, No. 2061 (1905)}, but,on account of 
the limited cange of the radiation he did not use a cone of rays, , The author | 
ofthe present paper has repeated Harvey's experiment, but has been unable 
to get any indication whatever of the presence of short-range a-particles,,..In 
addition, another methed, based on the fact that the range of the. «-particles 
is increased by (reducing the pressure of the air, gave a null result ;,the 
ionisation in the testing vessel was found to be, approximately proportional to 
the pressure of the air from 76 cm. to 8 cm., from which it is concluded that 
there were no «-particles present with a range in air of from.1 mm. to 6 mm, 
it,,is. also pointed out that Harvey's reason for attributing the short-«cange 
a-particles to.RaB is at fault, | He assumes that after 140 min. RaB has prac- 
tically disappeared,.and that only RaC. remains. The theory of radio-active 
transformations, however, requires that, after 140 min., the atoms 

1056.; the Decay of Radium Rutherford 
ont ¥,/Tuomikoski. (Manchester Lit. and Phil, Soc., Mem. 58. 12, pp, 1-2, 
1908-1909.)—-Determinations of the rate of decay of activity of Ra emana- 
tion, have. been, made by various methods by a number of observers, ,, The 
activity has been found to decrease exponentially, with the,time, falling to 
half walue in 8°75. to 8°99 days. In. the present experiments.a large amount 
of; emanation is enclosed in sealed tubes, and the decay of. activity is 
measured. by y-rays. .The rate of decay of the emanation is shown to be 
irregular, depending upon the treatment to. which it has been subjected. It 
is found, that samples which decay most rapidly are more easily absorbed in 
water, and more, easily condensed by liquid air than the more slowly decay- 
ing fractions., No evidence is forthcoming that Ra produces two emanations, 
or that the products of transformation of the emanation of slow period are in 
any way different from those of the emanation of quick period. The results 
indicate that the. emanation is a non-homogeneous chemical substance. It 
seems probable that the pbysicaland chemical properties of the emanation 
atoms vary to some extent with the length of time after production before 
disintegration, and that these atoms undergo a progressive change in properties 


1086, of Radivm, A. Debierne. (Comptes Rendus, 148, 
10, 1909.)--These experiments are undertaken to investi- 
pay age Properties of the emanation of Ra when in a concentrated form, 
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Previously obtained résnits’ of Rutherford «and ‘Royds ‘are confitmedl:’ "The 
volume octupitd by the emanation if equilibrium with gui of Ra is found) 
as the’ result of a series ‘of Observations, ‘to be 0-68 ‘mtn. ° The’ curves {not 
given ini thepapér’] illustrating ‘the decrease of the intensity’ of the 
émitted by different ‘gaseons' portiéns ‘are’ determined. "The  portiotis which’ 
doridense mote’ easily give very concérdarit ‘results; ‘diminishing to’ half value 
in 8°61 ‘days. The small ‘part which is mixed with He ‘and’ does’ not 
COtidense ‘requires 4'T Ways for ‘the’ value” to” decay ‘to one-half [see 
“During 'the experiments ‘it“Wwas ‘noticed that thé small 
tubes: containing thé emanation ‘at atmésphetic ‘pressure ate ‘the seat Of 
spontaneous eléctrid diseliarges,' visible in fall daylight: Thése @ischarges in 
sdthe ‘tabes ‘take’ place as frequently as once per and present the 
appearance Of ‘Very fine sparks.’ "They are prodaced ohly with certain ‘kinds 
of glass, that which presents the phenomena’ thost frequently beitig a fasible 
charges of 'rays"emiitted by ‘the entanation. 
£067. Thermal ‘and Tonising ‘Action’ of in Ga. 
Blatic. (Accad. ‘Lincti, Atti, 18. pp. 269-294; March 21, 1909.) Calculating 
froth Pegram and Webb's tesults (Abstract No. 1486 (1908) 1 git. of thor 
in tadio-active equilibrium, dévelops 2°88 x ‘gm:-cal. per hour, whetice 
the heat produced in various minerals containing known amounts of thorium 
[see Abstract No. 887 (1909) ] is deduced per of material, two specimens 
of sidnite givitig 19-7 x'10~” and 16-0 X ‘gm.-cal! per’ hour res 
an Italian granite 7-47 x French granite 4-93 x a sample of 
arable earth at Rome (containing' x ‘Th per gm.) 845 x 
cal. per hour, the average’for all being 10-* gint-call. per hour per gm! 
material, This is about’ double ‘the heat generated ‘in’ radium minerals, 
which, calculated from the results of Strutt and’ Ruthetford, in radio-active 
equilibrium with ‘all the members’ of ‘the family up’ to RaF (polonium), is 
5°5 x giti.scal: per hour! Since the «radiation is proportional 'to the 
heat produced ' the ionisation due to'a-rays from Th should be double that 
dué to'a-rays from tadiunt. The 6-rays have only feeble ionising power, and} 
on Eve's results as to the'relative y-activities of Ra'and Th [seé Abstract 
258 (1907)), the intensity of the’ -radiation ‘eihitted by Th minerals is 
o titmes greater than that from radium-containing igneous rocks. The dis- 
oe between the amounts of Ra in the soil at >vaheer calculated by 
two different methods Nos, 1866 (1 71 
is’ Eee by to thie presence of 
ist lo vi of3 af te 
4088, Distribution of in Surface Joty, 
(Phil. Mag. 17: pp.’ 760-765, May, 1909: }—Recent observations ‘have’ shown 
that the emanation ‘of''Th éxists ‘in the ‘atmosphere to ati extent which! is 
difficult to explain unless a very considerable quantity of Th is distributed 
in the surface rocks and soils. Thus Blanc estimates that at Rome from 
50 to 70'per cent.'of the whole activity is due to Th [Abstract ‘No. 888 ( 
and Wilson infers from ‘his observations’ at Manchester that 'there is about 
seven times as mtich TH as Ur in the surface soil [Abstract No. 475 (1908)]’ On 
the other hand, Gockel finds at Zermatt that the emanation of Th is almost 
entirely absent.’ The present papér, in which the ‘Th-content of various rocks 
is investigated and the method of so doing described, claims to bé only OF a 


preliminary nature, but the following results are worthy df note. ‘Every rock 
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examined, with three exceptions, is found to contain Th. The quantities 
observed in some cases are such as might afford an explasation of the local 
occurrence of Th emanation in the atmosphere, although the general average 
af the few rocks, examined. is. hardly such as to account for a. general pre- 
valence of the emanation to the extent to which it has been observed in some 
localities, unless Th disintegrates faster than is generally assumed. It may. 
be, however, that surface soils are richer in Th than the rocks from which 
they are derived, Confirmatory evidence in favour of Blanc’s results is found 
when Vesuvian lavas are examined, The amount of Th in sea water is small, 
and until observations are made on a large quantity of water only negative 

results. are obtained. A Th salt added to sea water gives.an immediate pre- 
cipitate, It may be thatthe poverty.in Th of the oceanic waters, and the 
underlying sediment, is nota true indication of the Th-content of the rocks, 
but is to be referred to chemical effects consigning the Th to the littoral 
deposits. Should Th be breaking up, as Bragg states at one-fifth the rate of 
Ur, then, taking into account the lesser emission of a-particles by the deriva- 
tives of Th, the results obtained indicate that a relatively unimportant place 
papas me." to Th compared with Ur as a heat-producing agent in 

rocks. vig te other hand, if the rates of transformation are about 
equal, as found by Soddy, the importance of Th might be comparable with 


1059... Direct Estimate of Minimum Age: of Thorianite. R. i. Strutt. 
(Nature, 80. p. 808, May 18, 1909.)—An experiment affording more direct 
proof of the great antiquity of pmanhive minerals than anything previously 
attempted is here recorded. The, principle of the method is to determir 

1), the total quantity of accumulated He in, the mineral; (2) the rate « 

ion in the same material at, present..,.A sample of thorianite is found 
to contain 9.c.cm. He per gm, The annual rate of production of He is found 
less, than 8°7,.x 10-* c,cm, per gm. The 9 c.cm. initially present cannot 
therefore have accumulated ina less time, than 240 million years, , No uncer- 
tainty arises on the ground that the substance, may formerly have contained 
much more, Ur or Th than at present, for thorianite consists almost entirely 
wt 

1000, Leakageof Helium from Radioactive Mincrals.. Strutt, (Roy, 

Proc. Ser, A..82,.pp.166-169, May 6, 1909, Chem. News, 99. pp. 145-146, 

March 26, 1909.)—In some previous experiments the author has found that 
the quantity of He contained in the geologically older materials is not 
uniformly greater than in, the younger ones. of equal activity. This. was 
hj hetically attributed to the escape of He in some cases. The present 
nts are undertaken to, if possible, obtain confirmation of this theory. 

Ores. of. Ur and Th are used. in quantities of 1 kg. or more.. The method of 
carrying out the experiments is described. It is found that after a radio- 
active, mineral has been powdered He is evolved from it, rapidly at first, then 
at a diminishing rate. Since the majority of radio-active materials can, only 
be, obtained in the form of pieces which have been broken off ect their 
natural home some. years. ago any observations made upon them are incon- 
clusive as.to.the rate at which He escapes when they are undisturbed in their 
natural. surroundings, ,With, a,yiew to testing a minetal more nearly in 
natural conditions, experiments are carried out on thorianite which occurs in 
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gravels in detached cubic crystals. This, too, showed a considerable leakage 
of He, and the rate of escape of He is found to be uniform. It is next tested 
after being kept in a bottle surrounded by ice for some days; the leakage 
is now less, but still greatly in excess of the rate of accumulation. These 
experiments having been arranged so that the mineral evolving He is in a 
vacuum, it is next tested whether a change in the rate of escape can be 
bréugtit about by filling’ the ‘bottle containing the mineral with Oxygen 
at atmospheric ‘pressure: no such change is noted. It is, however, th 

that it is ‘highly probable that loss of He Occurs’ from the weathering of 
interior surfaces as well as from the external faces of the crystals. Abrasion 
of the external surfaces by Comparatively recent rolling in‘ watercourses’ may’ 
have ‘produced some effect. The conditions under which the life of the 
minerals has been mainly passed must be supposed more favourable for 
the retention of. He than laboratory conditions, for otherwise the present 
accumulation could ‘never have been formed.” | REG: 
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ices, 69. pp. 855-882, March, 1909.)}—The author gives a connected 
account of the best-known methods of figuring a parabolic telescope mirror. |’ An 
appendix by H.C. Plummer gives the derivation of Draper's formula for the longi- 
tudinal aberration of a paraboloid at the centre of curvature. C. P. B. 


' 1062. Theory of Dispersion and Extinction of Light in Luminous Gases jand 
Vapours.. J. Laub. (Ann. d»Physik, 29: 1. pp. 94-110, mathe- 


"4068. A Comparison of ‘the, Radium Emanation. Spectra obtained by 
Observers. T,Royds.. (Roy. Soc., Proc. Ser, A. 82. pp. 22-25, Feb. 16, 1909.)—I 
is pointed out that Ramsay and Cameron's measurements of the spectrum of radium 
also Abstract No. 1415 (1908).) | E. C. C. B. 
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1064. Platinum. C. W. Waidner and G. K, 
(Comptes Rendus, 148, pp. 1177-1179, May 8, 1909,)—The results of Féry.and 
Chéneveau [Abstract No, 656 (1909)] are considered unreliable, being obtained 
by extrapolation, using an empirical formula. From determinations. by mono- 
chromatic radiation the authors find the bhi point of ot ” be 1,770° [see 


"W065. Specific Heats of Liquids which become Solid al. very Low Tempera- 
tees. A. Battelli. (Journ. de Physique, 7. pp. 881-889, Nov., 1908.)—The 
cooled liquid was placed in a Dewar vacuum vessel which served as a calori- 
meter. The liquid was heated electrically by a spiral of wire coiled in it ; 
the number of units of heat communicated to the liquid was calculated 
according to Joule’s law. The following liquids were studied : ether (from 
— 2°81 to — 91°87); toluene (from — 25° to — 92°02); ethylene bromide 
28°82 to —105°47); petroleum ether (down to —161°2); ethyl alcohol 
(— 27°97 to — 90°°7) ; amyl alcohol (— 9°55 to — 49°45) ; carbon bisulphide 
(0°09 to — 95°75). The curves expressing the results tend to become at 

D. H. J. 


1066. Radiation and Temperature of the Bunsen Flame. E Bauer. 
(Comptes Rendus, 148, pp. 908-910, April 5, 1909.)—-The Bunsen flame, and 
indeed every flame containing ‘water-vapour, possesses marked absorptive 
and emissive power for the residual rays of fluorite (A = 25°56»). By com- 

of the ratio between the two, the mean temperature of the flame is 
found to be 1,760° + 50°. As neither the emissive ‘nor the absorptive power 
is changed by rendering the flame coloured with salt vapours, so the tempera- 
ture. is, not altered. A determination of the reversal of the D lines in the 
flame gives the temperature as about 1,755°, which agrees well with the 
previous measurements. Further, the author has measured the temperature 
of the various regions of the flame by the reversal of the D lines, and the 
curve he obtained agrees very strikingly with that of Schmidt. E.C.C. B. 


1067. Radiation and Temperature of the Hefner Lamp. A. Becker. 
(Ann. d. Physik, 28. 5. pp. 1017-1081, March 80, 1909. Physikal. Inst. d. 
Univ., Heidelberg, Jan. 27, 1909.)—The first part of the paper is concerned 
with observations of the absorption of the Hefner flame over the range 500- 
700 yp». Light from a Nernst lamp is, by a combination of three lenses, split 
into two parallel beams which by means of a system of total reflection prisms 
are directed on to the slits of a spectrum photometer. One beam serves as a 
standard, and is compared with the other by itself and also when passing 
through the flame. From these two measurements together with the deter- 
mination of the radiation of the flame itself the absorption of the flame can 
be calculated. The same apparatus is next used to determine the power of 
absorption for different wave-lengths of soot when deposited on a thin glass 
plate. The soot was obtained chiefly from the amylacetate flame, but in some 
cases turpentine soot was used. In the region 480-700,» the absorption- 
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curves for the two kinds of soot were: practically ¢oincident «but differed’ 
considerably from the results obtained by Stark-for gas soot: On the assump~ 
tion that the law of absorption of light in’ passing through the @ame is the 
same as that-in passing through a layer of soot, it is found that the formér 
results may be brought into exact coincidence) with the latter if they! are 
multiplied by a certain factor. Thus the relative course of the absorption is 
the same in both cases, being independent of the difference in condition 
of the carbon particles) In the last portion of the paper the author considerg 
the temperature of the Hefner flame, and from his observations concludes 
that the glowing carbon particles in the flame have. a temperatare//ofi 
Ww.Cc. S. P. 
lures, M. Knudsen. (Ann. d. Physik; 29,1. pp. 170-198, April 22, 1908.) 


here W, and W; are constants depending on the dimensions of the 

and of the tube through which the gas flows, also the density is measured ; 

a pressure of 1 dyne/cm.’ [see Abstract No. 975 (1909)].. The author 
made use of this result to obtain the vapour pressure of mercury. A.wi 
vertical.glass tube, 20-80 cm. in length, is attached at its lower ys ee 
narrow calibrated tube capable of holding about 1°5 gm. of mercury, The 
upper end of the tube is closed and is blown out until, the glass is very thin; 
it is also fused into a larger bulb which can be put in communication with an 
air-pump. Pure dry mercury is placed in the space between these two bulbs, 
The whole apparatus having been evacuated, the upper part is put in melting 
ice, and the lower part, consisting of the calibrated tube, put into a Dewar 
flask containing a mixture of CO;, snow and benzol. Mercury 

then pass through a fine hole which has been made in tho tint hese Gath, 
and will condense in drops in the calibrated tube. By determining the time 
taken for a certain weight of mercury to condense it is possible to calculate 
the pressure-difference between the vapour at the two extremities of the 
apparatus. The author takes this difference as being a measure of the 
vapour pressure of the mercury at the higher temperature. The nocd 
concludes with a table of the logarithms of the vapour pressure of mer 


"1069. Relation between Mean Free Path Gas Molecules and the 
Index of the Gas. W. Sirk. (Akad. Wiss. Wien, Sitz. Ber. 117. 2a. pp. 1169- 
1164, Oct. and Nov., 1908,)—The absolute humber of molécules per mm, of 
a gas is given by the expression, N = 1/820 L*x*, L representing the mean 
free path and * the fraction of the volume actually occupied by the molecules. 
Since, according to Avogadro’s law, N must be approximately the same for 
all gases under equal conditions of temperature and pressure, L*x* must 
have the tame value for all gasés. Exner (Ibid. 91. 2. p. 850, 1885) showed’ 
that these magnitudes can be calculated rst the refractive indices with the 
help of the theory of Clausius and Mosotti on the constitution of dielectrics 
which gives' the formula (K—1)(K + )'in which’ represents the 
dielectric constant. According to Maxwell, K =n’, so that the expréssioh 
becomes + = (n’ — 1)/(n* + 2): But since, for gases, » is always nearly unity,’ 
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the: formula * == 2(n-— 1)/8 holds very approximately... L's’ being the same 
for different gases under similar external conditions, L'*x is also constant, 
and the,same.is the case with Investigation of the value of) 
LA4(n —1) for \82 different gases shows that this expression is much more 
nearly constant than the empirical formula L{n —1). Further, the variations 
of the calculated values of the former expression are irregular, whilst those 
‘of the Jatter diminish appreciably with increase of wave-length. Hence, the 
values of +, that is, under similar external conditions, the magnitudes of the 
refractive 
ae. Determination of the Constant of Stefan's Law. C. Féry. (Contiptes 
Rendus, 148. pp. 915-918, April 5, 1909.)}—-The author has made a determina- 
tiomof the radiation constant using a conical copper receiver the interior of 
which was covered with smoke-black. [See also Abstract No. 861 (1909).] 
In order to standardise the apparatus in watts the exterior of the cone was 
wired with manganin. The receiver, protected by a sheath of polished 
German silver, was supported at the centre of a metallic sphere by constantan 
wires, a galvanometer being connected between the sphere and the receiver. 
The source of radiation was an electric furnace provided with a circular 
aperture and a water-cooled tiietal screen ; the temperature of the furnace 
was measured by means of a thermo-couple. In the calibration of the 
receivér it was found that the deflections of the galvanometer were accurately 
proportional to the watts supplied up to 0-1 watt, showing that losses by con- 
vection and radiation may be entitely neglected in comparison with that 
by'condiuction. Working between the temperatures 529° and 1,268° the author 
finds that the mean value of the radiation constant is 6°80 x 10-” watt/cm.’. 
Bi! is probably correct to 2 per cent., there being very good agreement of 


- 4071. Some Consequences of employing a Selective Receiver i in the Measure- 
mento Radiation C..Féry. (Comptes Rendus, 148, pp. 1048-1044, April 19, 
1909.)--T wo metallic plates are suspended vertically by silk threads, and are 
connected at their centres by a fine constantan wire. Copper wires are also. 
ee to the ‘em so that the combination formsa thermo-electric couple. 
The is plane and the other corrugated, and they are both blackened 
with. yO! ce to he studied. When exposed to radiation the corrugated 
plate will act approximately as a full receiver for the side receiving the radia- 
tion, and on the other face as a full radiator. If the plane surface is cov 

with smoke-black it is found to take up.a higher temperature than the other 
—s exposed to radiation from any source at a temperature higher than the 
surroundings, | ‘Platinum black has a minimum coefficient of absorption at 
about 6, ; hence for a source at about 500°C. giving this wave-length the 
plane surface is the cooler. For sources at temperatures either above 1,000° 
or below that of the surroundings the plane surface is the hotter, Thus the 
use of a selective receiver will cause a deformation of the curve of energy 
[See also Abstract No, 861 (1909).]  W.C,S. P. 


Statistical Form of the Curve of Oscillation, for Radiation emitted a 
Blach Body. A, Wilson. (Roy. :Soc., Proc., Ser, A. 82. pp. 177-181, 
May 6, 1909,)——The author adopts the view that the radiation from a. black 
body is an. irregular disturbance subject to statistical laws, and shows how 
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these laws can be deduced from the observed distribution of energy in the 
spectrum. In any part of a spectrum the radiation may be regarded as the 
sum of a number of simple vibrations, The component vibrations may be 
regarded as parpring Lets, but the distribution of energy in the spectrum 
when averaged over a short interval remains constant. If we compound a 
large number # of simple harmonic vibrations all along the same line 
each having amplitude a, then the chance that the displacement ‘at ‘any 
instant. selected at random will lie between the limits.y and wy +dy is 
Starting with this-result the case of plane-polarised radia+ 
tion is considered and the statistical properties are determined... For further 
information the treatment the should be 


1078. Heal Given Radio-active Bodies. W. Duane, 
148. pp, 1448-1451, June 1, 1909.)—An apparatus is descri 
diagrams, by means of which it is possible to show with certainty a h 
production in quantities of 1/1000 gm.-cal. per hour, and the experiment 
requires only a few minutes. The method is based upon the rapid i aa 
of vapour tension of a very volatile liquid (Gulpbutie e ether is ry tenes 
temperature rises. Two glass vessels, A and A,, are connected he 
tube B, and each is partly filled with the Volatile liqnid. ‘Some of ib air 
removed by a water pump and the tube sealed up. A small bubble of. “ 
placed in’ the tube B, and the displacement of this bubble ‘is used as an 

indication of the aitiount of ‘heat set free in one of the vessels. Reasons are 
given why this method is very sensitive, and alsd details as to the ‘way in 
which the whole apparatus is protected from heat due to external sources. 
Another method is also employed in which the heat is absorbed as it is 
given out. In the tube containing the radio-active material an iron-nickel 
couple is placed, and it is known that the intensity of the current passing 
through this is a measure of the heat absorbed per sec., providing the current 
does not exceed a given limit. To check the results the heat given out 
by 0°80 mgm. of RaCl, is investigated, and it is found to be equivalent! to 
120 gm.-cals. per hour for each gm. of Ra present. Radiothorium is: then 
examined, and the amount of heat liberated is found to be of the same order 
as that given out by Ra. 
word 
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pp. 1178-1176, May 8, 1909.)—An improved knowledge of molecular volumes has 
enabled the coefficients of expansion under constant pressure and of increase of 
pressure at constant volume to be calculated with greater accuracy. The mean 


(Roy. Soc. Edinburgh, Proc. 29. pp. 349-875, 1908-1909.}—An extension of Peddie’s 
work [Abstracts Nos. 84and 1654 (1908)] to the case of two particles moving inva field 
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THEORY, ELECTROSTATICS, AND ATMOSPH ERIC ELECTRICITY. 


1076. “Direct Application of Electron Theory to Induction Currents. R.J. A: 
Barnard. (Phil: May. 17. pp. 7062710, May, 1909.)—If a conductor is 
moved Bodily ina magnetic field the motion of the positive’ and negative 
électrons so ‘produced will catise component electromagnetic forces to act 
which “will drive the positive electrons in one direction and the tlegative 
in the other, thus producing the induction current. Dynamical laws.are 
applied to the motion of the electrons to find the e.m-f. of induction, and it 
is also shown that the equation: curl E = — d6/df leads to the same result. 

equation and curl H =49C are deducible from one another on the 
electron theory with the help of the experimental facts of relative motion 


4077, Frictional Electricity. M. Owen. (Phil. Mag. 17. pp. 457-465, 
1909.)—A description is. here given of experiments with the 
object of determining the intensity of the electrification produced by friction 
under various conditions as to the nature, pressure, and velocity of the 

bbing surfaces. The results indicate that in each case the surface (if 

fnsalating) acquires, after a sufficient amount of friction, a constant surface- 

density which is independent of the pressure applied during. the friction. 

€ specimens rubbed were of ebonite and glass, and curyes are given 


011078. The Electricity. of Reldvand: its in 
Simpson. (Roy. Soc., Proc. Ser. A. 82. pp. 160+172, May 6, 1909. Abstract.) 
+iAf) the: Meteorological Office of the Government of India’ a systematic 
recordi has been kept by means of autographic instruments of the amount of 
i brought down by rain. A total rainfall of 768 cm. yielded 223 
electrostatic units of positive electricity per cm.’ and 7°6 units of negative- 
During 71 per cent. of the time that charged rain fell, the charge was 
positive. In 7 storms the recorded charge exceeded 6 units per cm.’*, and 
in 2 the negative charge exceeded this hy Regarding charged rain as 
yivalent to a current from air to earth, the current strength exceeded 
300 x 10 amp. per cm.” in 6 positive storms and in 2 negative storms, The 
heayier the rain, the mor¢ did positive electricity predominate. Light rain 
was.more strongly charged than, heavy rain. proportion of negative 
electricity brought down was slightly greater im the second half of a storm 
than,in, the first. Laboratory experiments show that when a drop. of .water 
is broken up into small drops in the air, the water becomes positively 
electrified and the air. negatively... Drops having a volume of 0°24 cm; fell 
on a vertical jet of air which broke theminto small. drops. The water from 
each drop. after breaking was found to have a charge of 5°2 x 10-* electro- 
static unit of positive ‘électricity. In further experiments the air in which 
the drops had been broken was tested in an Ebert apparatus, and was found 
to contain 8°8 x 10~* electrostatic units of free negative ions and 11 x 10“ 
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of positive ions, the excess! corresponding with the positive Charge retained 
by the water,’ Drops having-a ‘greater diameter than 5 mm. ate unstable 
when falling through air and break ‘up into smaller drops, “Alsd’ drops of 
smaller diameter than 66 mm, have a final velocity when falling through still 
air of less than m./sec: (Lenard, Meteorolog, 'Zeitschr. p, 249, 2904), 
Thus no water can fall through an ascending air current of vertical velocity 
exceeding 8 m./sec. It is exceedingly probable that currents of this vertical 
velocity occur in thunderstorms, At the top of the current there will’be ‘an 
accumulation of water in which the drops afe ‘continually. going through a 

i I Hs te broken up and growing again to the critical size of breaking. 
There thus be a continuous separation of electricity in progress, The 
ait carries away negative ions but leaves’ positively charged water, behind. 
When this water finally reaches the ground, it does so as positive rain. ‘The 
negative ions which travel along with the air are tapidly absorbed by the 
Cloud particles, and in time the cloud may become strongly negatively 
charged, Now in a highly charged clond there mast be peak pation 
of drops; these fall ultimately as negatively charged rain. A rough quanti quanti 
tative analysis of the order of magnitude of the electrical mace sho 
that’ it is sufficient to account for the electrical effects in the most vi 


DISCHARGE AND: OSCILLATIONS. 


1079, Energy of Electeon Emission of Glowing Bodies, A. Wehnelt and 
Jeateach. (Ann. d. Physik, 28. 8. pp. 687-552, March Physikal. 
Inst. d. Univ., Berlin, Dec., 1908.)}-When metals, miétallic oxides, or carbon 
are heated in a vacuum negative électrons are sent out, and O. W. Richard- 
son [Abstract No. 1489 (1904)] bas given an equation which expresses the 
relation between the temperature and the number of .the emitted electrons 
on the assumption that the electrons in the interior of a metal follow the 
Boltzmann-Maxwell law of the distribution of velocity in the same mariner 
as the molecules of a gas. This equation is N = #.//(R&em)i/T.e™ 
where N is the number of electrons emitted per unit of sutface area, # the 
number of the same in anit volume of the substance, T the absolute tempera- 
tare, m the mass and R the gas constant for an electron, whilst @ signifies the 
work which an electron must do,on penetrating the surface and escaping. 
On multiplying both sides of the equation bys the result; Jor Ne =the 
saturation current of the electrons per unit of surface. Richardson gives for 
the value of U, the total energy.withdrawn from glowing ar eae the 
escaping electrons, the equation U = 
V=N(®+ 2RT), Richardson calculated that at a temperature 
2,000° the radiation energy is already equal to that of a black body, and that,at 
higher temperatures this radiation energy considerably surpasses, and also 
iucreases more quickly than, the latter. It follows that theloss of energy of.a 
heated body in an electron field must depend upon the direction of the field, 
The increase of energy: which is necessary to maintain a body at constant 
temperature if it emits electrons has been gualifalively determined. Theobject 
of the author of the present:paper was to subject the theory of Richardson 
to quantitative proof if possible: If a heated body, ¢.g.,a Pt wire or carbon 
filament, is kept in a vacuum the energy requited to keep its temperature 
constant is determined by the loss\due to. conduction and radiation. | If. 
the current required to heat the wire, and W,y the resistance at: temperature 
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T.then E= J'Wm, when E = the energy required per sec. to maintain T con- 
stant. When placed in an an electric field U = Wa(J} — when J; and 
signifies the currents necessary for heating the wire with and without electron 
emission. Since Wr J: and Jz are measureable U may be calculated. Details 
of the methods of measurement and of the results obtained are given in the 
paper, bat considerable difficulties stand in the way of carrying out accurate 
measurements, and the quantitative agreement of the results of observation 
with theory are not satisfactory. The 
‘(See next Abstract.). to 1 j. J. S. 


~ 1080. Energy of Electron Emission. A. Wehnelt and F. Jentzsch. 
entsch. Phys, Gesell., Verh. 11. 5. pp. 105-108, March 15, 1909. Physikal. 
inst. d. Univ., Berlin, Feb., 1909.)—When carbon, metal, or metallic oxides 
are heated in a vacuum they emit negative electrons which, by means of an 
electric field of suitable direction and strength, can be remoyed from the 
hot bodies. ‘The escaping electrons carry away an amount of energy which 
is expressed by the equation U = N(# + 2RT) [see preceding Abstract]. 
Through this removal of energy the heated bodies are cooled, and to keep 
them at a constant temperature more energy must be given to them than if 
boa escaped. The energy of electron emission has been previously 
in a qualitative way by the authors, and in the present paper they 

give a short account of quantitative determinations of the energy. The 
electron-emitting body. consisted of a Pt wire covered with CaO, fixed in the 
axis of a metal cylinder. Wire and cylinder were placed i in the midst of a 
glass ‘vessel in Which was a high vacuum, and between them a suitable p.d. 
was maintained. The wire formed a branch of a very sensitive Wheatstone 
bridge arrangement. The current strength due to heating of the wire—the 
“heat current strength ””—was balanced by compensation. The energy of 
electron emission, U = Wa,(J} — J?) [loc. cit.].. When J, and J, differ but 
little ‘the equation may be written U = W2J(4J). Jr==the heat current 
strength without, and j, the same with electron emission. The values of 
4} have been calculated and also observed. The ratios of the two—the 
observed and calculated values—are given in atable, This ratio varies con- 
siderably, the observed values being the greater, and the ratio varying from 
‘1081. Photo-clettric Pasigue of H. 8. Allen. (Roy. Soc., Proc. Ser. 
A. 82 pp. 160-164, May 6, 1909.)—The author has shown that when zinc is 
exposed to the light of a Nernst lamp the photo-electric activity at a time 
from the commencement of an experiment by the 
formula I = Kje~*“ + Kye~™* [Abstract No. 704 (1907)]. The experiments 
now described are carried out in order ‘to determine whether the results are 
similar when using a source of light giving far more ultra-violet radiation 
than the Nernst lamp. A Heraeus mercury-vapour lamp of fused quariz 
supplied with current by a battery of 60 accumulators is employed for this 
purpose, The photo-electric activity of a Zn plate is again found to decay 
in such a way that its activity can be represented as the sum of two exponen- 
tial terms. The constants of change are but little altered by considerable 
variations in the character and intensity of the illumination employed, 
though the value of the photo-electric current is changed considerably.. The 
rate at which the surface is altered is not greatly affected by using a mercury- 
still in progress. 
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"1082. Rotation of ‘the’ Electric’ Arc’ in ‘a’ Radial Magnetic Field. Nicol, 
(Roy. Soc. 'Prdc. Ser.’ Ai 82/pp. 29-42, ‘Feb: 16, account is giver oF 
a series of measurements of the velocity of motion of an electric arc ina 
magnetic field at tight angles to its length. The experiments were similar to 
those made by H. A: Wilson and G: H. Martyn with the electric discharge” iti 
a vacuemi tube, * {Abstract No, 1672 (1907).] The speed of the clectric 
across the transverse magnetic field was found to be (1) independent of the 
arc-length’; (2) proportional fo the strength of the magnetic field ; and (8)'to 
increase linearly with the current. From the results of the! experiments the 
value of the product of the speeds of the ions carrying the current was calou- 
lated ;and from this value, by assuming the negative ion tobe’ corpuscle 
and calculating its velocity, it is deduced that the carriers of positive elec- 
1083: Af 3. ‘A, M. Wellisch 
and A. B. B. Ranclaud. (Phil. Mag. 17. pp. 449-456, April, 1909. Paper 
read before the Royal Soc, of New South Wales.)—When the are between 
fixed carbons in a hand-fed lamp goes out it may be restarted by 
the carbons nearer one another but without touching, provided that this ‘be 
done quickly enough. Upson [see Abstract No, 1655 (1907)} has carriedout 
an extensive series of experiments on this phenomenon. It is pointed’ out, 
however, that the relighting of the are after a given time of interruption 
depends not only on the previous current, but also on the p.d. established 
between the electrodes at the moment of reclosing the circuit. ‘The object 
of the experiments was to find the relation between the latter factor and the 
perfectly determinate time-interval. The problem is that of the change from 
a non-luminous to a luminous charge in air at normal pressure. An explana- 
tion of this in the case where negative electricity flows from a hot to a. cool 
carbon has been given in a previous paper. In thé present experiments 
both carbons are at a high temperaturc, and the conditions of ‘the change 
are Complicated by the presence, at the moment of reclosing’ the ‘circuit, of 
ions at the anode surface as well as near that of the kathode. In some of 
the cases examined the relations show a critical characteristic, but sufficient 


1084. Raye: A. Righi. (N. ‘pp. 6-11, Jan.- 
1909.)—The author describes a number of experiments which support his 
view as to the existence of “magnetic rays,” formed by combination of 

i atoms and electrons [see Abstracts Nos, 952 (1908) and 297 (1900)). 

rays are found in the transformation products of secondary kathode 
rays or of kathode rays issuing from the constricted region of a narrow- 
necked tube, and in the recombinations of ions and electrons formed by the 
splitting up of other magnetic rays’ by impact with an obstacle. In oxygen, 


4085. Observations on Canal Rays. J. Stark and W. Steubing. (Ann. d. 
Physik, 28. 5. pp. 974-998, March 80, 1909.)—The experimental details of 
some work of which the results and theoretical bearing have already been 
published [see Abstract No. 119 (1909)] are given... A plane’ Rowland grating 
is employed, and different makes of photographic plates are used for) the 
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different hydrogen lines, The methods of intensifying the negatives and 
correcting for under-exposure, and the allowance for the shift in the band 
in observing the Doppler-effect in the canal rays due to this cause, and to 
halation are explained, -From the velocities of 
the. first and second displacement lines it is found that the square of the 
ratio of the velocity of the second to that of the first is approximately 2. The 
ratio|.of kinetic energy to work done in the kathode dark space is also 
estimated, and it is. found that this falls in a particular case from, 0°907 
with a kathodic p.d, of 890 volts, to 0°274 for a kathodic p.d; of 7,000 volts, 


1086. Action of. Visible. and Ulira-violet Light om Negatine Glow. 
Rudolph. (Ann d, Physik, 29. 1. pp. 111-124, April 22, 1909. Physikal. Inst, 
d. Univ., Leipzig, Feb., 1909.)—Experiments are described in which the action 
of light upon. a kathode-glow oscillograph similar to that used by Gehrcke [see 
Abstract No. 2100 (1905)) is investigated. Various metals.are used for.elec- 
trodes and the following results obtained : The negative glow is an extremely 
sensitive test for the weakest kinds of electric-lightrays. Light of long wave- 
length behaves, so far as its influence upon the glow discharge is concerned, 
in a manner analogous to ultra-violet light and Réntgen rays; but while 
Réntgea rays, as Marx has shown, make it more difficult under certain condi- 
tions for the discharge to pass [see Abstract No, 515 (1909)], this is the case 
neither with ultra-violet light nor rays of long wave-length. Aluminium 
certainly, and:in all probability a number of other metals also show the 
Hertz-Hallwachs effect with visible light ; they contain such slow-moving 
electrons that these can be set free by light of long wave-length. When the 
experiments with quick oscillations are compared with those carried out with 
statical potential, it appears most likely that the quantity of electrons set free 
inthe case of Au, Cu, Zn, Pt; and Ni, is so small that they can only in a slight 
lag to disappear. A. E.G, 
‘ 

1087. Discontinuous Discharge ina Geissler Tube. H. A, Perkins. (Comptes 
Soatea, 148, pp. 1170-1178, May 8, 1909,)}—The discharge produced by an 
alternating current in a Geissler tube at a pressure of 0°1 mm. Hg is discon- 
tinuous. When the p.d. is raised to 600 volts, with Al electrodes 6 cm. apart, 
afeeble spark appears, and as the p.d. is increased, the spark and current 
become more intense, the dark space near the kathode in the discharge at 
this point being 15 cm. long. Ata p.d. of over 800 volts the appearance of 
the discharge changes greatly, the positive column becoming weaker, and the 
kathode being surrounded with a halo of equal intensity both in front and 
behind, which is strongly deflected by a magnetic field, the direction of the 
deviation indicating the passage of electrons from behind the kathode towards 
the anode. In the feeble discharge, electrons are only produced on the front 
surface of the kathode, whereas in. the stronger discharge electrons are also 
formed on its back surface. A noise is produced in a telephone receiver in 
series with the tube, at the moment when the discharge changes, and as the 
pd. increases ‘the sound beconies a clear note of increasing frequency, until 
at 2,000 volts its shriliness is painful: At still higher p.d.’s no sound is audible. 
Starting with a current of 6 x 10~* amp. this gradually increases, till onreach- 
ing 6 x 10-5; with p.d; 800 volts, there isa point of discontinuity in its curve 
corresponding ‘with the change in the discharge. The. p.d.’s necessary to 
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start discharge and to prodace discontinuous discharge vary with the distance 
between the electrodes, the former having a minimum value between 
6and 6 cm, and the latter at 4 cm. The discharge, when just becoming 
discontinuous, may be rendered continuous by, means of a magnetic field, 
1088. Influence of High-potential. Discharge on! Amorphous Gold. 
Cobb: . (Chem. News, 99. pp. 209-210, April 80, 1909.)—A quantity of 
gold is precipitated from a solution of AuCl, by FeSO,, washed 
thoroughly first with HsO, then with ,HNOs, and finally with distilled HsO:; 
every precaution being taken to obtain a pure product. 2 or 8 gm. of this is 
placed ‘in a tube 6 in. long and 1.it diam. furnished with rubber stoppers 
carrying Pt electrodes :which terminate :in circular discs. These electrodes 
are connected to the secondary terminals of 4 10-in. coil anda spark discharge 
is passed for 80 min, The amorphous gold is then examined with the follow- 
ing results : (a) To all appearance it is unchanged; (b) some of it is placed, 
immediately after removal from the tube, in close proximity to a photo- 
graphic plate contained in a holder, and so left for 20 min: When developed 
the plate is found to be fogged. The gold, however, soon loses. this power, 
as on the next day it had effect on the plate although the exposure 


1089. Conduction of ‘Electricity in Aj Rays. 
Reichenheim. (Deutsch. Phys. Gesell. Verh. 11. 7. pp. 168-178, can 
15, 1909. Communication from the Physikal.-Techn. Reichsanstalt.)— 
conduction of electricity in electro-negative gases at low pressures has been 
investigated by Matthies and Bode [see Abstracts Nos. 150 (1906) and 2242 
. They found that the potential gradient in the case of the halogens 
and their compounds is abnormally high and increases from the kathode 
towards the anode. According to Matthies the anode-fall in these vapours 
may amount to several hundred volts. .Gehrcke and Reichenheim [Abstract 
No, 845 (1908)] have, by using salt’ anodes, found that the anode-fall may 
amount to several thousand volts. At low pressures the potential gradient 
and the anode-fall in halogen vapours depend very, Jargely upon. the 
pressure and the current. As the. pressure is decreased the anode-fail 
increases to a fixed limit ; while for currents, between 0:1 and 1 milliamp, it 
increases with an increase of current. At high pressures the reverse of this 
occurs. .The simple explanation of this extraordinary behaviour of, the 
halogen vapours may. be that, in a higher degree than other vapours, they 
can absorb negative electrons. On this supposition other electro-negative 
vapours should behave in a similar manner. Such is proved to be the case | 
for the. vapour of phosphorus. A further consequence of this hypothesis is, 
that the anode-fall must decrease if an excess of negative electrons are 
admitted, to the discharge tube, such as is the case when a Wehnelt kathode.is 
used, , This also. is confirmed by experiment. It was further noted, as. had 
been done many years since by Geissler and Hittorf, that, when using 
phosphorus vapour the passage of the discharge causes it to change from the 
white to the red variety, At the same time it was found that this: change 
brought about a marked decrease. in pressure. Iodine. vapour...behaves 
similarly so far as the pressure is concerned. Further experiments, are 
described to show that: the red phosphorus deposit is for the: most part 
negatively charged. A: discharge tube having) a perforated anode.is used in 
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order to ascertain whether any of the negative ions supposed to be formed 
will, in virtue of the high anode-fall, be carried behind the anode. This tube 
contained hydrogen ‘and the vapour of iodine, and‘ati anode-fall of 4,000 volts 
is obtained, It ‘is them found that coming from the anode in the direction 
away from the kathode are rays which can be deflected by a weak magnet ; 
but there are also other rays on which such a magnet has no apparent effect. 
Very strong magnetic fields, however, show that these latter rays consist of 
positively charged particles, and also probably of some which carry no 
charge. The new rays which proceed from the anode are in many respects 
analogous to the &, rays. These latter go in the ‘same direction from the 
kathode as the kathode rays, but are: positively, not negatively charged as one 
would expect, while the new rays, which ‘it is proposed to call Aj rays, 
proceed from the anode, and, contrary to expectation, are also positively 


ELECTRICAL, PROPERTLES AND INSTRUMENTS. 
‘1080. Theory of the Wehriell Interrupter. P. Bary. (Lumitre Electr. 6. 
eto May 1, and pp. 172-175, May 8, 1909.)—The author first gives a 
Orical ‘résumé of thé evolution of the interrupter. The phenomenon 
Which it utilises was discovered by Fizeau and Foucault (Annal. Chim. Phys. 
8. p. 888, 1844). It was subsequently studied by, Koch and. Willner 
ied, Ann, p. 478 and p. 759, 1892). The latest theory as to its action is.that 
tis due to electromagnetic striction [see Abstract No. 1889 (1908)]. This 
a which is due to the author, has been subjected to an extensive series 
co amr tests. Taken as a whole, the result of these tests confirm 
theory but there are still one or two outlying difficulties, It is shown 


that the general equation of a variable current traversing a liquid must, be 
of the fom— 


Whéte'd Andy are the density'and the coefficient of interior friction of the 
liquid, A and B two quantities which are very approximately constant, and 
the other symbols have their international meaning. Lampe 
tion that A and B are zero is unjustifiable. | 


Maschinenbat, 27. p. 896, April 26, 1909. Abstract.)}—A ‘magnetised iron 
ting is linked by a slip-ring to which a flexible wire is attached ; the other 
end of the wire is connected’ to a galvanometer and thence to a brush in 
contact with the slip-ring which ‘completes the circuit. When the slip-ring 
is rotated about its axis, wire is wound on or off the iron ring, and the number 
of magnetic linkages ttiereby incrensed or diminished, in spite of which the 


1002. Hyfectivé: Resistance and Inductance of Two. Pavallél Wires. jw. 
Nicholson. (Nature, 80.. pp. 247-248, April 29, 1909.)}—The author has 
extended and simplified the formula which he previously obtained [Abstract 
‘No, 581 (1909)]; ‘Let us suppose that the alternating-current circuit consists 
of two cylindrical wires of the same dimensions, and let a, », and « be the 
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radius, permeability,,and volumte \resistivity of a wire in c.g.s. units, the. 
frequency, and « the distance between the axes af the wires. Then for copper 


where and have been neglected. These formule’ are’ 
applicable when the frequency is high. Sithilar formule are given which 
are suitable when the frequéncy is low. Formulz suitable for iron wires 
with high- and low-frequency Currents are’also given.” 


1008, Method for Simultaneous Measurement of $ and 
Resistances which are subject lo Continuous Variation. J, Rodié, (Akad. 
Wiss. Wien, Sitz. Ber. 117. 2a. pp. 1227-1280, ‘Oct. and Nov., 1908.)—In 
connection with electrical experiments on the human “body it has ‘been 
necessary for the author to design an apparatus by means of which the 
e.m.f. and the resistance of the body, both being subject to contiriual varia- 
tion, can. be simultaneously measured. By means of a specially designed 
commutator (about 100 commutations, per sec.) the current from the human 
body could be passed through two different circuits of known resistances and 
measured by means of two delicate d’Arsonval galvanometers... Two equa- 
tions are thus obtained, viz., C = E/(R + Ry), and C’ = E/(R + Rs), where,R, 
the resistance of the body, and E, the e.m.f., are the two unknowns, C and 
Cc’ being the currents measured by the galvanometers, and R, and R, the 

S, 


1094, Temperature - - coefficients of Moving - coil: Galvanomeler. A. 
Zeleny and O. Hooda. (Phys. Rev. 28. pp. 277-290, April, 1909.)—The 
authors have made determinations of the temperature-coefficients for current 
measurements, potential measurements, and ballistic measurements on two 
galvanometers having chilled, cast-iron magnets. The galvanometer was 
enclosed in, a double-walled jacket maintained at a definite temperature by 
means of water which circulated between the walls of the jacket, A constant. 
current was put through the moving coil at, various temperatures, when it 
was found that. the mean value of the temperature-coefficient for the deflec- 
tions thereby prodyced is approximately + 0°00018 using a phosphor bronze. 
(8-mil) suspension, and + 000005 with a stecl suspension. _ The corresponding 
coefficients for potential measurements are respectively + 000018 — B, and 
+ B is the resistance-coefficient of the galvanometer 
cirquit. . The. coefficient for ballistic throws works out in both cases. to 
—0:00017,. These results when compared. with those obtained by caleula- 
tion of the, temperature-coefficients of various parts of the galvanometer 
agree. as closely as can be expected, considering the sources of error, 
discussing. the, results, the authors show how large a, part the magnetic 
impurities play in the directive action upon the coil, The, magnets of the 
galvanometers they used had a field intensity of 426 units and a temperature- 
coefficient of —,0:00040,. The ratio of the restoring moment due to the 
magnetic praesitek ia. fhe coil to that due to torsion of the suspension was. 
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determined ‘from the periods of vibration of the system when in the magnetic 
field and when' outside it. It was found equal to about 007, On putting 
the coil between the poles of a strong electromagnet this ratio became equal 
to Ww.c. 


(Amer. Acad., Proc. 44. No, 11. pp. 288-814, March, 1909. Contribution from 
the Jefferson. Phys. Lab., Harvard Univ.)—-Making the assumption that the 
damping couple is exactly proportional to the angular velocity, the author 
obtains the solution of the Gaussian equation of a ballistic galvanometer in a 
very convenient form for practical purposes, and discusses the various cases, 
He points out the curious one-sided effect which is noticed with most 
d’Arsonval galvanometers. In some cases.the throws on one side were 2 per 
cent. greater than on the other. If the mean of the throws on the two sides 
be taken, however, it is found that accurate results can be obtained. The 
author gives the ts of experiments which show how wonderfully close 
the actual.o values are to the theoretical values deduced from Gauss’s 
equation. A very careful study is made of the conditions that a galvanometer 
must satisfy in order that it may measure samo f a slow rush of ee: 


throughit, | AR 


1096. Double ‘Oscittogrdph for Lecture Piola. (N. 
Cimento, 17. pp. 27-47, Jan—Feb., 1909, Elettricista, Rome, 8 pp. 81-86, 
March 15, 1909.)—The apparatus is intended to demonstrate the influence on 
thé amplitade and phase of an alternating current, exerted by the resistance, 
self-inductance, and capacity of the conductor carrying the current itself, a 
consists of two rectangular copper-wire frames, placed at right angles, and 

one inside the other, and oscillating on vertical arid horizontal wires. A smal! 
mirror is affixed to the horizontal frame in a plane parallel to that of the two 
axes of oscillation, and the apparatus is placed directly normal to the axis, 
in a constant magnetic field ‘Produced by arate set or bya 
magnet. 

265-274, April, 1909.)—The author gives‘an’ elementary theory of his 
rheograph, and indicates some of the modifications which have recently been 
made in the instrument.’ It is stated’ that it is practically accurate up to 
frequencies of some thousands. It is peculiarly suited for projecting an image 
on a screen, as a very light inovable coil is’ not essential, and the surface of 
the mirror may be as large as half a square centimetre. In the new apparatus 
the first term of the Gaussian equation M#7 + By 4+ Cq= Pi, where ¢ denotes 
a certain quantity of electricity, has a preponderating value, the damping and 
restoring couples being negligibly small in proportion. This has been effected 
by suspending the coil by a wire having a very feeble couple of restitution, 
and ‘using a permanent magnet so as to diminish the damping. The 
mectianical and electrical parts of the problem, therefore, have been greatly 
simplified, all that has*to be done ‘is to obtain a current in the moving coil 
proportional to @. This current is obtained by acting on the moving coil by 
induction exclusively. ‘When the circuit connected with the 
transmits “suddenly a finite quantity of electricity, the moving coil |turns 
practically instantaneously through an angle ‘proportional ‘to this quantity. 
Thus the rheograph is a ballistic galvanometer which gives instantaneous 
indications. The sensibility as a ballistic galvanometer is not great. “With a 
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céil having a resistance of 15 ohms, the deflection on the scale’ one ‘métre 
away is about 1 mm. per coulomb. Its value mainly consists-in measuring’ 
series of discharges taking place very rapidly.. The-accuracy’of the instru- 
ments is very satisfactory, the curves being practically identical with’ those 
given by the Blondel oscillograph. The author pdints out that his ihstro- 
ment gives a striking illustration of the accuracy of the fundamental laws of 
dynamics and electrodynamics. The action of the instrament depends on 
two differentiations by electric actions, and an a ong by a dynatnic 
action. The trace produced by the instrament is in practically exact 
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'4008. Method to establish some Relations in. Alternating Currents, G. c. | 
Trabacchi. (Elettricista, Rome, 8. PP:. 88-84, Feb. 1, 1900.)—The alter- 
nating p.d. between A and B is included in the circuit ABCD, in which are 
also two fixed coils of an electrodynamometer I, M is a wooden drum, 
rotated by a motor, making one revolution for each period of the current AB, 
and closing the circuit RSTUV at regular intervals, which jare equal and 
whole multiples of the period, permitting the passage of the current from the 
battery Q through the free coil of I at the exact moment when the alternating 


which rotates on an axis P, contact may be made at any point of the period, 
enabling the form of the current to be traced in common with the ordinary 
oscillograph, operating all the time in a closed circuit. A second’ contact 

M through the brush a inserts a quadrant electrometer "ee 
high resistance directly between A and B, which takes a definite position for 
each angular value of the’ position of the brush, and the angle between « aid 
6 represents the difference of phase between the e.m-f. and the current in the 
circuit ABCD, Such an apparatus is suitable for lecture ‘demonstration, 
showing clearly the effects of capacity and self-inductance in‘ thé’ circuit 
ABCD, as well as the difference in phase between two sinusoidal current. 
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1000, Propagation of Waves of Magnetic Flux along Iron Rods. . Lom-, 
bardi, (N.,,Cimento, 17... pp. 12-26, Jan--Feb.,. conflicting 
results. of previous workers on the subject are attribyted to their neglect of 
the and. of the coefficient. of dispersion, Lyle and, Baldwin. 
[Abstract No. 2091 (1906)]. alone including the permeability.among, the, 
factors. The value, of the coefficient of dispersion can only be determined 
when the form of the tubes of flux dispersed from the surface of the rod is, 
exactly known, but the difficulty may be overcome by arranging the mag- 
netised rod in two parallel lines separated by a short distance. . Then if « is 
the coefficient of dispersion, D the distance between the axes of the rods, and 
d their diam., in a medium of ju permeability, ¢ == 2rpo/log (2D/d), or if in the 
air, po = 1, and the value becomes 2x/log (2D/d). For both continuous and 
alternating currents, Vj, the »magnetic) potential <= Ae+#* +'Be-4*, where 
A=. ve e/us), » and s being respectively the permeability and section of the 

}’and direct measurements of the induction agree well with ‘fhose’cal 
lated i in this way, the meah error being less than 1 per cent. The hysteresis 
of the iron, though neglected alike by the present and previous workers, 
probably plays an important part in magnetic propagation, and it is concluded 
that ‘the velocity of propagation is controlled by the secondary current 
déveloped in the ‘rod, and when this ceases tends to become yergmar| 
increased. W. A. St 


April, 1909.)—In’ a previous. paper it was shown [see Abstract No. 1157 
(1904)] that bars of basalt heated in air-undergo ‘a,magnetic change, partly 
temporary and partly permanent. In general the permanent effect consists 
in a loss of magnetic susceptibility. Some instances-of.an increase have, 
however, been observed.) The temporary effect/is, roughly, similar to that in 
magnetite ; a mum strength is reached, followed by a minimum strength 
at a temperature not the samie for all specimens, but which, for most cases, is 
about 600° C. er tests have been carried out on new bars of basalt, 
and on bars of magnetite, ilmenite, and haematite ore. The results of the 
experiments on Uifferent specimens of basalt are here given. The method 
adopted was, as in the previous research, the magnetoptetric, and Erhard’s 
method was followed out in the compensation, -For-particulars of results 
obtained with different- _seeoriginal paper..Curves are given for 
the susceptibility, and the results are discussed. Experiments on haematite 
ores are in progress,\but sufficient has been done to find that the second 
allotropic form of magnetite, into which they change on being heated to 400°, 
power about 550° C. “7 A. W. 
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1101., The Grisson Electrolytic Intesrupler, T. Nogier.. (Archives 
dite: 17. pp..887-848, May, 10, 1909.)--The: rotating commutator used in 
connection with an. electrolytic condenser for operating. induction coils is 
well known. ; In. the present article the author. gives a. usefyl table. of the 
times of exposure necessary for obtaining radiograms of different parts of the 
human. body,, according, as 2, 4, 6, 8, or 12 such condensers (each of 500 mfd. 
For the highest speed of, the commutator.and 

ndensers, the exposure required at 45. cm, distance is only. 0:6 sec. 
fpr the thorax and 2 sec. (at 50 cm.) for the pelvis, the rays being of 
radiochromometric intensity 75-8 (Wehnelt). L. H. W. 
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890, April 18, 1909.)—The paper is complementary to two previous ones [see 
Dispersion tithe: Spectra af Water.’ A, Ri Colley 


1164. Blectrometer. (Phys 10 31-38, Api 
—A further. description. of the author's electrometer Modifica- 
pnp’ are described which render the instrument suitab 


1908. Estimation of Smatt Capatities:” T. Wulf. 
264, April 16, 1909.)}—Describes a method of determining small capacities, such as 
those of Ebert's and Elster and Geitel’s apparatus, by means of the author's: electro: 
stan. 


"4108. Determination ofan. Electric Field. -Hadamard., (Annal, Chim, 
Phys. 8. pp. 408-482, March, 1909.}—The object of the. paper: is to, determine the 
electric field between two conductors, one of which, consisting of an infinite number 
patalle] to the teeth—is charged to a 
matical and cannot be abstracted. 


is Dart in sniolds 


Physik, 29.'1. pp. 160-178, April 22, 1909, Extract of Dissertation, Greifswald.) — 
The author’ has determined the piezo-electric Gonstants of the’ hemihedral ‘morioclinie 
crystal cane-sugar. The connection between these constants’ adhd the electric 
moment die to a certain load is given in the paper. The ordinary method of load- 
ing is employed; and a! Dolezalek electrometer measures the charge. Tables of 
results are given, and curves are drawn giving 
(Ann. d. Physik, 28. 5. pp. 925-978, March 80, 1909. Physikal. Inst., a 
Jan. 18, 1909.}—An extension. of a previous, paper; giving full particulars, pf; the 


- pp. 1006-1009, April 18, 1909.)—In previous papers a theory has been ouflin 

for explaining the origin of magnetic perturbations [Abstracts Nos. 2027 (1908), 550 
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Blectrie. Melting "Furnace elberger.; (Blektros 
chem, -Zeitschr. 16. pp. 5-8, April, 1909.)—The author inserts his crucible 
directly into the secondary circuit of a transformer, and wishes to heat 
the igrtphite! crftcilile, mot. its. thetallic contents: in\'the 
Metals must ‘theroforé Ge from the. wallé'of the'etucibia) 
The crucible stands in a cylindrical case on a -witér-e8ledelevtrede and iy 
surrounded by jackets of fire-clay. The other electrode is a ring which — 
of fire-Hlay 4nd whose reports varied in' “different 
to. produce émperatares in ce 
iy metals are to be melted the crucible is either provided with an 
insulating lining, or the: graphite; isyburned, out of the surface; thedatter 
process is preferable, and is carried out, with-the. blowpipe, or by passieg air 
Ahe'hot ctoible, or with: the aid: of nitric acid! or of fused) silicates.’ 
The furnaces are built for charges of 10 mc et boritom odT 
A (201) G80 tontieds. nels 
1111. A for demonstrating the different Velocities of Tons. 
(N. pp 69-70; Jah._Feb:; 1909'This 
resembles by Loeb and Nernst for the determination, 
fansport but has ino tap in either OF the side-fubes, ” A’ soltition 
zinc ‘for example, is,¢ lysed So that the zinc ions arrivifig. at | 
kathode find there chlorine with which to re OR ARE chloride, whilst t 
chlorine ions similarly find zinc at the anode s is effected by using 


of the slog and shrine, lone ier 


considerably, about. 10-20, Apis closing the cireuit; a concentration celt 
is formed, as.may be seen hy copnecting two auxiliary electrodes,.one in, 
each lintb, through, a galvanometer or electrometer sensitive to 0:001.:volt ;. 
these aukiliacy electrodes are of Pt,wire, the ends being covered with a thin 
layer granulated zinc or zinc Thesense of ‘the e.m.f.shows: 
that ‘thé greater concentration of zine chiorité is‘at the anode. Diffusion’ in: 
the electrolyte may be avoided by suspending se phe oe in a thermostat, 
and by:using 10750 10750 milliamps.: Ted P. 


pp. 1482161; Marty" 26? 1908) oT 


thé différendes' between the’ observed ' 
derived from the formula W ic we lows 


lon a a 
USG FLUE 

(N..Cithento, 17. pp. 71-72, Jan.—Feb., 1909.)—~This; method makes use of 
dialyser containing distilled water in both inner and outer vessels, into each 
of which dip two electrodes consisting of glass tubes with pieces of Pt sealed 


The inner and outer 
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ate arranged if two ‘different wach ‘of which w telephone: 
and both of whith ure’ server by the same! induction coil of town thains: 
Whet the dialyser contains only watef the’ telephones show no current; arid! 
the same is the case when a colloid such as ferric hydroxide is introduced into 
the inner yessel, . When, however, drops of saturated sodium or lithinm 
mmediately and the ¢ »@ few minutes. It can be shown spectro 

vessel, but that the colloid remains in the inner one. T. Hi. P. 


1114. of Weight. C. Zenghelis. (Zeitschr. Phys. Chem. 


and details are given as to the 
bstance free from jimpurities. The 
purified sulphur iformly as possible 
upon a suitable support ; this i done by distillation upon 4 sand bath. The 
deposit is immediately covered with a covering glass "andthe edges of this 
are cemented to the support. In order to study the influence of the Ra 
radiations; each of the preparations is partly covered with a layer of 
in thickness. 26 mgm. of RaBr; contained in a thin glass bulb is placed: 
6 ‘mm. above the centre of the sulphur deposit; In the part A exposed:to the: 
there §s‘seen in alleases! after 8“hours': exposure! an increase thé 
adaiber of centres of crystallisation in the neighbourhood of the bulb. Ina 
day or two this number attains a value double that in the part B protected by 
the Pb'screen, ‘Beside this increase in the namber of. centres in A; after the 
second day there is seen ‘to be a propagation of crystallisation from drop to 
drop, so’ that at the end of the ‘fourth ‘the: total number crystallised 
drops in ‘A is to & times greater than in B.. Even after 28 days’ exposure a 
certain number ofedropsin A still’ retaim their: transparency; but when heated 
for 'six hours at 70° C.they all orystallise in A but not:so in B.:-The-action of 
Ra emanation. is next examined with like result, and from the 
of the experiment it is concluded that the results obtained dre!due jess to:the 
a@rays of the emanation than to'the induced activity. ‘Rdmtgen rays produce 


| 
| 
65. 8. pp. 841-858, Jan. 5, 1909. @hem. Universitatslaboratprium, Athen.)}— 
In his former investigations [Atstract No. 616 (1905), 499 oon) the author q 
found that silver-leaf afford$ a/ready means of detecting of metals 
and of other substance “_By/fthis means, anid also in other ways, it is now 
found that many g and vapours of solids, even at the mt tempera- 
ture, pass through extent, but the amounts |passing through 
are not always in the/ratiog of the volatilities ft substan¢es ; thus, iodine 7 
traverses glass mof woh than chlorine or bromine. oderate rise of 
temperature is withbot arked effect. of the ¢xternal pressure | 
and of the thicknéss of the — accdlerates the action, which is also 
dependent on the ¢onsistency of the glass. The author considers that the 
experiments of olt [Abstract No. (1908), ‘Gon to the views of 
the latter name how a real loss of weight in certain chemical reactions 
and that such loss ig due to the passage of vapours through the glass walls of 
the containing vess¢ls. This view is supported by the obseryation that loss in 
weight does not ocfur when the innér surfaces-of- are coated with 

paraffin wax. T. H. P. 
1115. Influence | of Radium Velocity of  Crgstallisation. 
Frischauer. (Comptes /Rendus,| 149. pp. 1251-1254, May 10, 1909.)— 
For various | stated in the paper sulphur red a most suitable . 


no such effects, and it is therefore suggested that the increase in velocity of, 


Chem. 62. 2. PP: 89-107, April 17, 1909. from the 


Laborat. d. U niv,, Amsterdam.}—The equilibrium of and arsenic is 


phase, and L liquid phase. AseSyiis dissociated. not only.in 
is already known), but also in the liquid,state. AspS, can, be distilled without, 

at 30 At hi 

1117. Molten Sulphur Bquilibriam: of Liquid. ‘Sulphur. 
A. Wigand. (Ann. d: Physik, 29, 1. pp. 1-81, April 22, 1900. . Physikal. 
Inst. d, techn. Hochschule, Dresden, Feb., 1909.)—~The molecular weight of. 
sulphur is now found: to be the!same in both the soluble and insoluble forms, 
corresponding with the formula S, ; so that, in the:change from the one to 
the other form, neither association nor dissociation occurs, but. am tintra- 
molecular change without alteration of the molecular weight.'» The, equili- 
brium constants between 117°1° and 119°6° have been redetermined by the 
freezing-point method and the melting-point of pure monoclinic)sulphur, 
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fourid to be The heat of transition Sia st, — Calculated 
4418. Molten Sulphur. of Light 
Sulphur. A. Wigand. (Ann. d. Physik, 29. 1. pp. 82-88, April 22, 1909. 
Physikal. Inst. d. techn. Hochschule, Dresden, -Feb., 1909.)—By the action of 
light, the equilibruim <-> is displaced left'to right. Under 
the conditions of the atthor’s experiments the equilibrium constant in: the 


ry 


1110. Fusibility of Mixtures of Gola: and Pétabon: 
Rendus, 148. pp. 1176-1177, May 8, 1909.}—Gold readily dissolves 
in molten Te, the solidifying-point curve for such mixtures showing a eutectic 
at 416°C., corresponding to 165 per cent. Au, and reaching a maximum at 


62. 2. pp. 81-88, April 17, 1909. Metallographic Communication from the 
Inst. f. physikal. Chemie dd. Univ., 'Gattingen.}—These alloys, prepared from 
calcium containing 99°17 per cent. Ca, and silicon containing 92°48 per cent; 
Si, have been investigated by the method of thermal analysis, the results 
being controlled by alloys made from 99° per cent. Si. Alloys prepared in a 
nitrogen atmosphere always contained some of the red. calciam nitride 
CasN:, while those made in a hydrogen atmosphere contained calcium 
hydride though in lesser quantities. In the liquid state, Ca and Si are 
miscible in all proportions, and the melting-point of Si is rapidly lowered by 
the addition of Ca. Investigation of the Ca-rich alloys (above 29! percent, 
Ca) is very difficult on account of their very low heats of solidification; it 
being impossible to observe any breaks, corresponding to the commencement 
of freezing, in the cooling curves of the alloys. At 990°C. the alloys, con- 
taining 88 to 82 per cent: Si Snsengy Sherine corresponding 

(2121. Acid-resisting Alloys. Trans: 4 pp. 155~ 
188, April; 1900. Engineering, 86. p. 25, July 8, 1908.)—Further particulars 
are given of the uses for ferro-silicons referred to in Abstract No. 496 (1908), 
The difficulties in the way of obtaining castings from these alloys strong enough 
to withstand cooling stresses have been overcome by smaii additions of other 
metals (not specified), and Al is usually added. The alloys are unaffected by 
nitric acid (even vapour), sulphuric, hydrochloric, and: acetic acids; and — 
figures relating to tests of the effect»of 20 per cent. nitric acid and 18. perc 
cent: sulphocyanide of aniline show that the alloys are much more resistant 
to these liquids than other metals that are in use for vessels to contain them. 

1492, Polishing. Metals, for. Microscapic ‘A. Kingsbury. 
(amec. Soc. Mech. Engin., Journ, 81, pp. 615-618, May, 1909, Mech. Eng. 28. 
pp. 676-677, May 28, 1909.)—The author finds that instead of methods 
hitherto proposed,.it is preferable to melt a bed of paraffin, wax about } in. 
deep upon the metal, disc, true this when cold, and use as the polishing 
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surface: Wet pastes.of the, following four commercial powders, used jn, the 
order given,-are found suitable ; Commercial four emery ;, washed Naxos 
emery, 8/0 grade ; washed Naxos emery,7/0 grade ; soft optical rouge, light 
or At the first few touches, unless very light, paraffin will adhere to the 
iW A 
Graphitic Oxide. and: Definition of Graphite, Charpy. | G 
Rendas, 148, pp. 920-928, April. 6,,1909.)— When samples, of carbon and of 
graphite from variows sources are submitted to the action,of oxidising mix- 
tures af: suitable temperatures and; for suitable periods, graphitic oxide is.in 
s6mié itistances obtained from types which haveyhitherto heen classed, as 
amorphous carbon. Hence it does not appear sound to base the definition 
of «graphite upon the behaviour, with, Brodie's reagent .(mixture..of fuming 
nitric acid and potassium chlorate) without additional ,xestrictions as to t 
conditions of carrying out theitest. Ln view, of, the; work. of le, Chatelier 
Wologdine on graphite [see. Abstract 882 (1908), the density of, the 
repeatedly compressed sample would be a mage reliable criterion, Thus itis 
found that so-called “ pyrographitic oxide,” the production of combustion of 
graphitic oxide, is graphite. So also is the carbon residue obtained” by 
of the Cait Irons, Upton. (Journ: Phys, Chem. 
888-416, May 1909.)—The iron-carbon equilibrium is:again taken up 
{see Abstract No. 2042 (1908) ]: with special reference tothe higher, carbon 
portion ‘of the series, i.c., the range ofthe commercial cast irons, Regarding 
the author's explanation of the 800°) inversion, Osmond has suggested that 
Carpenter and Keeling’s specimens had become decarburised superficially, 
and 80 gave the toa inversion of low-carbon, steels. author's view is 
that the characteristic (highest) temperature of. the 800°. inversion. is 800° ; 
that ofthe 6 to.a is 785°, so that Osmond's explanation does. not) hold, 
Similarly Rosenhain’'s suggestion that the 600° point is due to, an evolution of 
heat from the quartz of the furnace is. dismissed .on the ground, that the 
characteristic temperature of the quartz,.inversion is 585°, whilst that of the 
600° inversion is:615°. The “displacing power.’ of nitrogen. is givenas,about 
02, if the same direction as that of phosphorus... Sometimes a “ suspended 
equilibrium” may be obtained approximately along CLN [see Abstract 
referred td above] in high-carbon steels. anuealed. for a \long \time at very 
high temperatures and slowly: cooled: Cementite disappears from a 16 per 
cent. carbon steel heated to 900° and. the! structure beeomes 7 + FegG, but 
FegC does not occur in any appreciable amount .in commercial products, as 
its heat of formation.is low, and it is produced only very slowly.., y here is 
solid solution of: carbon.in ,y-iron, and the, author states that he does not 
insist that FesC is an actual. compound, as the case would be equally well, met 
by a‘aiarrow field of a solution 
mole ond wode do Voor Bale 
1908. Discussion.)—A. F. Ganz ‘opened the discussion with a number of 
importaiit general considerations. He had failed to differentiate between’ the 
corrosion: of ‘underground: pipes which was attributable to electrolytic action 
due to ‘positive: potential of the pipe system with respect to the ground) and 
that: in ‘which ‘such ‘a'p.d: did not exist, 4.¢;-ordinary rusting. Coating with 
bituminots’ ‘had failed; im ‘his experience, and: serious local 
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with. doncréte’ had dha. dase? where the 
ve! potential, 'Actially hastened Corrésién, 
ng safe’ set'at from 10 per 
pipe surface.” Would obtrode OF Per sqft. 
per atid ‘absuined WO per cent ofthe 
take 20-years t6'prodace pittinigs' in ‘A/S! Oushitian emphasised 
the?! point othat’ all “corrosion “was ‘electrolytic im fiatureat \feast todully: 
M, ‘och ‘referred 4! papet-on ‘the corroston of steel émibedded in cement, 
in which he correlated rate of vorrésion with! avidity and alkalinity’of aqdeduls 
solutions; Héring' considered! the expense of! attaching tino 
and? important fittings on undergrounts plant was warranted! by its protective 
value Shiarp teferred to the:tiethod of determining fall of poteritia 
id ‘a length of 'pipe by leads from selectéd points, conredted to vdltmetén 
millivolt-meter, and states -that® he ‘has in! some cases, when the iresistance of 
pe pipe was high, had better results by using heavy_leads and an ammeter 
and voltmeter.. Harber's earth ammeter, which is an ammeter connected 
to two plates buried in the ground, each in.contact with a salt ofithesame 
materiak: so as to avoid polarisation, is open to the objection that disturbance 
“1126. New Form of Pell. A. F. Giron api tec 
1. pp. 185-188)" May” iro 
5 per cent.) ina some time st 670° C. cation showed besides 
and granular péarlife an intermediate in which, inétead of 
lamellie’ of cementite, strings of cementite beads were found. The 
mode of formation of-this structure is discussed, and photomicrographs are hy 
given. With a further @ hours’ annealing’ the: 


ivole 

1127. Function of Oxygen in Cocunsion, Ww. H. Walker. (Amer. 
Electrochem. Trans, 14, pp, 175-187, 1908.)—Friend's. view | 
electrolytic of corrosion iron is [see. Abstract, No 

(1908)] “i is founded results 0 tained with iron washed,in 

which fs show paints out has a, influenge, and, 
conductivity. tests. to to” by. the iron in. spile 


of oxygen lies in its power of destroying of 
en film already separated upon the surface. of their 
Water, at, the rate of 
of, the same bar only corr 56 gm. per week 
which are. cut after galvanising and, making. 
at the tips where iron is exposed. It is proposed to € 
rate of solution “6f ‘zitic-iron: alloys! per ‘cent. 
sulphuric avid ‘increased rapidly. with. increase iron’ content ap'toY per 
cent. Fe. (The,rate of corrosion .of iron in salt solutions decreases with 
increasing concentration, and is much diminished with) zing an comtags with 
the iron, whilst:the zinc dissolves. In protectin; boilers Z re ust 
be godd contatt between Zn and steel, arid the water’ mast contain sufficient 
electrotyte f Some sort to ensure a low resistanc¢ so 
may pass _Zn to Fe. “An alkaline’ solatiod of’ 
tannin vextriidt is an- efficient: anti-corrosive it-boflers!’ + + R, 
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Rusting,of Iron and Steel, A. Schleicher. 
190, .March. 23, and pp. 201-218, April. 8, 1900,.}—Numerous 

results are given showing the p.d. between cast and wrought iron, and 
steel, bright or rusty, and nickel, chromium, and tungsten steels, chiefly in 
Munich water as electrolyte. Generally the corrodibility of ;any of oars, 
metals in a given: water»will depend upon whether it is in| contact: with 
another metal or not, upon the amount of water surface exposed to the atmo- 
After a few hours the potentials of mild, tungsten, and chromium steels, 


steel, however, became distinctly, higher (positive). The : presence. of rst; 
which has formed on all except the high nickel steel in: this time, ‘probably 


"By Hour rom Commencement of Tet 
By Terminal Voltage. 
Wrought iron L. Wrought iron I. Wrought iron I. Wrought iron I. 
kel steel cent. 
steel Mild steel I. en steel 
steel I. Tungsten steel steel I - 


The ‘transient positive ‘potential of ‘certain 1 bash is attributable in part to 
the potential of oxygen present. This is increased by preliminary treatme 
of the metal with Mclicckbaite: hénce the now well-known passivity of iron so 
‘The author considers the téndency of a metal to form oxygen 
electrodes to be the principal factor deciding the difference in its behaviour 
as compared with other samples. This tendency depends sea) the condition 
and ‘tipon structure," FR 
iat. Oxides with Soditim Oxide. W.G, Mixter. (Amer. Journ, Sci. 27. 
PP. 898-897, May, 1909.” Contribution’ from the ‘Sheffield Chem. Lab., 
iv. The method used in these determinations consisted in burning a 
Coarse powder of pure "Ti in sodium peroxide— 


Tie Nas. TiOs + 

+20 = TiO, amorphous) + .. 
NaO + O = Na0; +.. 
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vik + PbO = NasPbOs +. >t "39900" | 


pretation to be given to the results is that the heat of ZrOy or ZrO, + ‘NajO-is 
small, ‘With ceric oxide only one experiment was made, and the thermal 


"1180. Action of with Carbonaies:’ Ellis. (Faraday 
oe Trans. 4 pp. 172-174, April, 1909.)—Mixtures of magnesium ‘po 
‘with carboriates react throughout the ‘mass if ignited in one portion, The 
results show that probably amorphous carbon is first produced, and more ¢ 
less of this is converted into graphite at the high temperature of the reactior 
With ammonium, magnesium, and cadmium carbonates no nitride, cyanide, 
or carbide was formed, Heated magnésium was burned in a stream of CO). 
Carbon, of which 12 per cent. was graphite, was formed, and also a trace of 


1181, Heat of of Ammonia in H. Mollier. 
vere Deutsch. Ing. 58. pp. 422-424, March 18, 1909. Communication 
the Laborat. t, techn, Physik d. Kgl. techn. Hochschale, Miinchen,)— 
¢ author's previous results [Abstract No, 2059 (1908)] show that the heat of 
tion of ammonia diminishes rapidly with rise of .concentration of the 
solution. In the present paper are given a number of results of measure- 
ments of the heat of solution of liquid ammonia in water and in ammonia 
solutions of various concentrations, A table is given showing the heat 
evolved on mixing ‘1 gm. of liquid ammonia with an x, per cent. amimonia 
solution, the. final concentration being *; per cént.; the numbers given 
represent the same evolutions of heat as would be obtained by mixing 1 gm. 
of liquid ammonia with an + = (+; + *))/2 per cent. solution in such manner 
that x is not changed by the addition ; for example, by using a large quantity 
of solution. When 1'kg. of gaseous ammonia at 15° and 1 atmo. pressure is 
dissolved in a:60 per cent. or more concentrated solution, the heat generated 
is only that arising from the change of gaseous ammonia into liquid ammonia 
at 15° and 7°5 atmos. pressure, namely, 800 cals, _The numerical results are 
in good agreement with the heats of solution calculated, by means of the 
pal! 
in the Measurement of Osmotic Pressure. 
H. N. Morse and W. W. Holland. (Amer. Chem. Journ. 41. pp. 92-117, 
Feb., 1909.)—-An osmotic cell acts as an exceedingly sensitive thermometer, 
and the slightest variations of temperature suffice to produce, changes of 
considerable magnitude in the manometer readings ; these would be of less 
importance if it were not that many hours elapse before the cell adjusts itself 
again to a proper condition of equilibrium, especially when the membrane 
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-is thick the transference of liquid) slow. 
the temperature of the liquid -should be.correctly aaljusted; sidt/only when: the 
final pressure-readings are taken, but also when the final volume of the liquid 
is fixed-by the attachment of the -manomiétet ifthe initial temperatire'is too 
low, the théfhidl expansion: of--the liquid will drive Water Out'thrédgh the 
membrane(ancdacrease the .concentratipa of thé’ sugat in( the water con- 
versely, a highnitial temperature when attaching the:manodimeter; will ‘result 
in a dilution,of .the solution and a lowering of the osmotiocpressure,., The 
the: thermostatic :devices. used to. overcome. these difficuities.: Theigeneral 
‘sobeme om: familiar lines): water-bath is: sursoundéd with 
(packing and is: provided (a) with a cold-watet circulation :fromi) ithe oizins, 
cooled, if, necessary: by passing through éoe-chest, and: witho® lampr 
heater controlled by a mercury contact such that when the mercury expands 
it opens a relay and — a oe resistance in series with the heater ; the 


sensitiveness was ge of temperature of about 00029 C. was 
fo the the reg silat Tempera fh the -air-spac above 
bath was by. the air through pipes’ immersed ih the 
bath was supplemente finally by automatically tegulatin 
the room in which the bath was placed to a 
yery near to that’ of ‘the bath by: means of a gas stove and two. small electri 
‘heaters. The ultimate results in, the measuremient of osmotic. p pressure ap 


Sbidiso 
1188. Electromotive Force the Detonating-gas Cell. j. N. Brénsted. 
pp. 84-92, Dec. 8, 1908, Chem. 4. 
so, 1908.) —THe' author has determined ém 
otietric theagurerents of the cell NaOH 
finals thee at 17°, ‘1-931 + 0-008 ‘volts, Which’ is in goo 
with ‘the valle ‘calculated ‘by Nerast [Abs 
1886 “The also"allow of the ‘of 
of the water in different alkali 


wouulde to thor od] toe A. F. 
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aie 1184. Chord IW. Kistiakowsicy. 
(Zeitschr. Elektrochem:15. p.:268, May 1, 1909. :Elektrochem. Laborat. des 
Polytechnikums, Petersburg, March, .1909.)--Two. clean iron electrodes 
are: partially immersed. in ian electrolyte consisting’ of sequal: volumes of 
saturated: bichromate solution and 2normal.sulphuric acid,.and the: circuit 
closed through .a isvitablé! veltmeter.::\The pointer of ‘the: voltmeter moves, 
at first slowly and, then more! rapidly, to.abont: 04 it then suddenly 
goes back! to the zero-point... After about §+10 sec. it moyes in:the opposite 
direction) to!--0-4 voit, to fall back: again to:zero; and:so on. . These altedna- 
tions may last fot hours,and the current may even beias greatias 0:1-0 lbamp 
These results stand in-close connection with the periodic phenomena observed 
by Ostwald in the solution of rape and are being further investigated. 
Reileter mination of the Electrolytic Potentials of Silver! Fhalium. 
P. \(Paraday Trans? 4. pp.\150+164 ;Discussion, ppi 164+ 
168, “April} ''ineas urements. of » the potentials and T1 
‘in Solutions of ‘different salts of varying concentrations have been 
‘by determining ‘the -e\m.f. of ‘combinations! of these etectrodes with 
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tenth-normal calomel -electrode: |: In: ithe elpetnalytic 
poteritial (B/P);: i.z.,' the potential of a metal-against nornial solution 
of same metal; the dissociations of the various salts :have:been! obtained 
from measurements, which in the case of silver acetatelware 
cattiet out by the author, but) im other cases were taken from ‘the! results of 
other investigators. Stationary: electrodes were found to give satisfactery 
results, and care was taken to keep oxyyen ftom thé solutions and eleetrode 
vessel, in’ some cases hydrogen’ being passed ‘through’ the solatiod during 
measeremeént. ‘All experiments ‘were made) at 17°C.) The results. obtained 
aré 48 follows: E.Pi for Ag, using'AgNOy solutions varying im conceattation 
fort! 0-002-0'5 normal, was1'076 0:00005 volts 
of Goneentrations 0-002-0:060 normal; the. value ‘obtained! was 1-07#2- 00007 
volts}! E.P: for’ Ti, using TINO, solutions ‘of concentrations notmal, 
was’! —0042 ++ @001 volt; with TICI solutions of concentrations; 0002-001 
normal,’ the’ ‘value’ found 00004 ‘Volt. ‘The! results obtainéd 
‘TIOH' as electrolyte 'were only’ approximate, ‘since it- was found that 
a’siturated sotation of ammonium nitrate, which had been used throughout 
the éxptrintents “for cutting out liquid potentials, was-not satisfactory with 
basic’ solutions, ias” previously been observed) by Cumming. the 
potentials given are referred’ to a tenth-normal calomel electrode as standard, 
the ‘mercury being 0°618 volt more positive than: the: solptions: “Dnithe 
discussion it was pointed out Lowry that the mathematical method of 
calculating ‘the probable -e f experiment had the fatal di 
that ‘it éntirely “neglected ‘the ‘sourees \6f error which pérsisted throughout 
a series of experiments, and were often fat more serious-than the mere ¢aseal 
Electrolytic Corrosion of Steet Structures. “A. A. Kntidsony’ (Amer. 
Electrochem. Soc., Trans. 14, pp.'180208 ; Discussion; pp. 208-206, 1908.) 
Describes certaifi cases of proriounced corrosion 'in’ oil tanks constructed/of 
riveted sheet steel ‘plates and in’ other’ steel ‘structures. ‘The’ corrosion was 
found most pronoutced on the floor of the oil tanks, where pittings deeurred 
which tapered downwards'and many of which'terminated in ‘holes’ 
in diam. The water found on the bottom of the tanks reacted alkaline! “Tests 
were thadé for stray electric Curretits and‘ ‘also’ for thermoeléctrio currents 
without leading’ to 2 satisfactory explanation, and A. S. Cushman’s view was 
finally a ed that'the corrosion was due to local p.d. set ‘up’ within’ the 
metal’ itsélf; and also that’'the pliysi¢al' condition’ of the ‘surface’ assisted 
the’ Corrosion,’ the ‘slightest ' inderitatién, scratch; or cut in ‘the ‘surface 
ming positive to the ‘sitroanding ‘area’ and ‘thus forminga 
futaré pit-hole. Considering corrosioti’ of other structures}: mention 
as matte’ ‘of ‘deposits of iton and lead‘on pebbles as ‘result of electrolytic 
Corrosion’ of’ pipes,’ &¢.? and in ‘the discussion C. F. Burgess showed thatrthe 
lead deposit’ was composed of white tead, and-that the*iron deposit wasnot 
and so was composed of hydrate or oxide, but ‘not of Metallic itow, 
- 'Porhation’ of “Nitric: Oxide by Low Voltage Carrénis:® GoW, 
(Amer: Electrochem: Soc.; Trans) 14) 118-1405 DiscusdiOn| 
Pp. ‘experiments ‘were! conducted undér ‘Habervat 
Karlsruhe.’ The ‘avthor ‘distinguishes between dependent current; dud to 
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a minimum electrode potential ; and: mixed currents, . The charac- 
teristic: potential-current ‘curve shows ‘consecutively the, silent, discharge, 
brush, glow, and arc discharges. Preliminary experiments at from 20 to 
60 volts; with air pressures of from 011 to 8 mm, and currents of 
amp.;/yielded merely traces of NO. Experiments at pressures of from.20 to 
700 mm. ‘were made in glass vessels, containing a horizontal, kathode (Ir 
coated) with CaO, Pt, Fe) held between two nickel | strips and especially 
heated by a current as a rule (which didi not increase the yield, however) ; 
an anode: of nickel; either opposite the kathode or forming a vertical air 
outlet! tube underneath the kathode; and a. comical) glass nozzle, for the 
air, The air-flow in this tube was downward through the ace. The current 
vatied between and 0°25 amp. at 100. or 280 volts... Full data are given. 
As:the arcs were only from. 4 to 6 mm..in length, the gases from different 
portions could not be separated. Higher concentrations of nitric oxide were 
obtained by: withdrawing the gas.directly from the arc, and the highest by 
mm Smail gas velocities favour high, concentrations, great, velocities 

per kw.-hour ; the latter are best at bigh pressures.. There is 
for every. gas velocity and current intensity a maximem possible concen- 
tration ; the highest 
rIWwWO.A 
Hermaphrodite, Elements, Ill, M.Le Bianc and, D. Reichin- 
stein, (Zeitschr. Elektrochem. 15. pp. 261-264, May 1, 1909.. Communica- 
tion, from the Physikal.-Chem, Inst. d..Univ., Leipzig.)—The, studies which 
ene-of| the authors (Le Blanc) has previously carried out with, S, Se, and Te 
have been extended to other elements, the method of experiment being 
Similar to that already described [see Abstract No. 1950 (1906)],. The, curves 
giving the relation between the current. density and electrode potential for 
iodine in n-HSO, showed that the potential was displaced with respect toa 
Pt.electrode, no matter whether the iodine was kathode or anode, i.e.,, iodine 
was both kathodically and anodically active... In the latter case the 
equivalent. was found to be, 5, i,¢.,.the iodine goes into solution as the 10,-ion. 
In the former case the equivalent was. approximately 1:5, this anomalous value 
possibly being due to the solvent action on the iodine of the divalent ions 
produced by the current. In the case of arsenic the current density-potential 
curves showed that anodic solution took place at practically the same potential 
as kathodic. solution, both in m-KOH and a-H,SO, electrolytes. Arsenic thus 
showed very marked hermaphrodite nature both with respect to hydrogen and 
oxygen. Attempts to.determine the kathodic equivalent were not successful, 
but when acting as anode in 2n-HsSQ, arsenic was found to be trivalent. 
Antimony behaved similarly to As, but current density-potential curves could 
only be taken with a KOH electrolyte. The kathodic equivalent could not be 
with phosphorus were not successful, 
1189. Electro-chemistry of Solution of Gold in Potassium Cyanide. J, B. 
Exeley and.A.. L, Tatum. (Electrochem, Ind., N.Y, 17, pp. 166-167, April, 
1909. Paper read before. the West. Assoc.,.of Technical Chemists and 
Metallurgists, Boulder, Colo.,, Jan, 6, 1909, From the Western, 
and, Metallurgist.)—Christy showed that, in a cell consisting of two 
electrodes, one immersed in an oxygen-free KCN solution, the other im a 
KCN . solution, saturated, with oxygen, Au dissolved in the oxygen-free 
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solution, and a cufrent flowed) from ‘this! solutidn ‘to ‘that! saturated: with 
oxygerr [see Abstract No. 1928 (1902)}.'- This is comparable with an ordinary 
Zn-Co Cell, the Au,'on account ‘of its solution pressure, sending Au” ions 
soletion, white HM’ ions’ in the oxygenated KCN vessel tend to be forced out: 
The latter form OH’ ions with the O” ions due to the dissolved oxygen, and 
these give, with the K- fons, dissociated KOH. Inman Au/KON/O-Pt couple,a 
current ‘passes from Au to oxygen, and Au dissolves rapidly in the KCN, the 
rate ‘varying with the concentration of the cyanide and of the’ oxygen in 
the oxygen electrode.» The potential of the Au in KCN solution ranges from 
Volt per cent: solution, to 0°29’ volt: ina 1-0 per cent,solution: 


presence’ of oxygens bluow we 


4Au + 8K: + 8CN’ + 2H: + 20H’ + 20” = 8K’ < avai 


The nok by oxygen, but indy be 
ed by any other suitable substance, such as bromcyanogen, or may 
effective Au. solvent, the equation being— Bi 


and it should be possible to set up a cell in which Au and solid bromeyanogen 
yd od! lo Sa 
vd 1 HOsvi diiw boziun Dev 
1940. Critical Voltages of Electrolytic’ Valve Cells. G. Schulze. (Ann. d: 
Physik, 28. 4. pp. 787-807, ‘March 16,1909.) A continuation of the author's: 
work on valve cells [see Abstract No. 1526 (1908)].—In the present case'the: 
experiments, en Al and Ta, are directed to the examination of the gas la 
and the'vol ich sparking occurs. ‘The results are giver itt Tablés and 
A convenient sammary is given as follows: {¥) The 
process of formation of Al anodes can be explained on the assumption that ¢lec- 
trolytic anions split off negative electrons-when they impinge upon a high re 
sistance and high p tential gradient, and that the neutral oxygen atonis 
produced experience, through the splitting off; a ‘violent repulsion. (2) The: 
— of the gas layer during formation is occasioned by a Constant flow of 
distributed equally over the whole surface of the anode: - That there’ 
is @ Critical voltage is due to the fact that the gas layer cannot keep on growing’ 
a since at a definite ‘vol (the: ‘sparking ‘ potential); sparking: 
becomes possible in the gas layer and actually occurs. ‘The transition froth! 
the ‘steady flow of current to the sparking condition; and the'stoppage im the’ 
growth of the gas layer take place gradually from the commencement of ' the’ 
spark discharge onwards. (8) The sparking ‘voltage rises. with the dilation of: 
the electrolyte, and in the cas¢ of different electrolytes, decreases, apparenitly;' 
with increasing degree of dissociation (with the exception of those electrolytes’ 
which dissolve the anode or whose anions contain the metal). (4) The sparking” 
(Amer. Acad, Proc’ 47. No. 14. pp. 867-897, March, ‘1909: 
Contribution ‘from ‘the Jefferson’ Phys. Lab:, Harvard 'Univ.}—The’ authors” 
discuss polarisation’ capacity and the theory ‘Of the AY anode. ‘Streints 
pointed ‘out that the discharge consisted of two superposed ‘parts, ‘one*Of the’ 
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nature condenser discharge prantically complete within a fraction of a. 
seconit; the other,too:slow for ballistic: sxethods,; The authors use) several 
ballistic galvanometers.of different periods, up 40,0 seconds, and throw them. 
into circuit -by.a falling. weight); The anodes -were: formed eithes froma 
storage battery, or érom,a dynamo ; the experimental arrangements,and the 
nahire: of the electiolytes.are not. explained... is, possible to repreduce,a 
capacity with different: samples of Al with- eleetrodes of different areas,, 
formed at the} same voltage;-other things being kept constant, the capacity. 
is'an accurate function of the formation voltage. ‘The results,of the many 
variedi experiments are. given jinveurves and in three-dimensional diagrams 
general conclusions are not: yet.drawn, but it is admitted that alternating: 
current measurements would be more simple. A 


HOD + + tes + HO# + + 48 + + 


Suprous and. Cuprous Oxide. H, W. Gillett. 

18. April, 1909. }—When a ‘of 
electrolysed_ copper electrodes, yellow, cuprous, hydroxide i$ form 
at low temperatures, below 60°C., red cuprous oxide at boiling, and ‘pre 
of intermediate colours result at intermediate lemperatres The & 
attempts to pr de in the cold, chemijcall 
It can be obtained, for instance y precipitating cuprous yehior! e with cea 
concentrated NaOH, but is more effective in forming oxide); 
subsequent boiling of the hydrate does'not. produce dehydration.) ‘the. 
NaCl is mixed with NaOH from the first, some red oxide is obtained by the 
electrolysis. in the cold; the yield not quantitative, however. .Theamthor 

describes various experiments with or with-shaped 


Bekavionr of Ethyl. Ether towards, ihe, Electrical Current, de. 
Schrader. (Ann. d.. Physik, 29...1. pp,,1957152, April 22,1909. Extract, 
of Dissertation, Greifswald,)—In the case of badly conducting liquids former, 
work, has,shown that; (1) [most cases Ohm's law is not, obeyed, ;,. (2) the, 
conductivity, alters. with the, time,, and especially. after the distillation of, the. 
liquid g (8), the conductivity, alters on, passage of the, current ; ..very, 
after, the current hag been, passing for some time, Ohm's law is obeyed. 
the case of ethyl ether the author has investigaied the matter Ag yp 
care being to clean the electrodes and also to keep extraneous matter 
away.from ‘the, ether in the apparatus. [The ether was.a pure commercial, 
product, and. seem, to, have been specially purified for the experiy 
ments, other, than, by, finds that the condition, of, the, 
electrodes, which. were, of Pt, bas,a,very, great. influence on the conductivity 
of thevether., If, they with, gases, the current increases. 
more quickly than in with Ohm's law. High potentials probably. 
cause substances which can form ions to be expelled from the electrodes. In 
such, cases, the temperature-coefficient is always negative, Lf the electrodes, 
have been. heated. to a white heat, a,.regular, surrent saturation curve is, 
obtained.; By prolonged passage of the current in one direction the current. 
potential curve gradually sinks lower in the direction of current, and appears 
to-approgch asymptotically a limiting ,curye, With electrodes which have 
been heated, the. temperature-coefigient is positive. A portion of. the. ions: 
which garry the current is produced by contact-forces between the electrodes | 
and the liquid, ome when no current is flowing, lead awe formation of an. 
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- Deatfica Mereuty. Kathode the Delerinination) of 
Porteviand. Fi. rapy.}: (Amex.:Blectrochem: 
Disoussitinjoppe! 65-68; /1908&)-~ it ‘has recentiy ibeem: shown (by Pricé:fsee 
Abstract Nbo :4190%)] ithat.thermethod:of Kollocks antl Smith! fotethe 
electrolytic: determination ef zinc using’ mercury: kathode and: etating 
anode gives ainifermly dow resulta, which .were attributed ta less.ofHg arid 
Zo in the amaigamow The. authors: have: futthdr investigated the 
matter, using the partioular apparatus of Frary [see Abstract No. 180 (1908)}; 
atid Gonfirm Price's results, even when specially purified absalutekicékoband 
ether were used to wash the amalgam. Both Hg and Zn were found in the 
washings, although Hg alone does not lose weight appreciably when washed 
with water, alcohol, and ether. In the case of Cu satisfactory results were 
obtained, the amalgam being brighter and cleaner than that of Zn. T.S. P, 


Determination. af Zine with: the aid. of the Mercury Ralhode 
Rotating Gx Kolock; and.E..F.Smit Amer. 
Soc., Frans, 14. pp, 59-684 Discussion, p.. 64, 1908.) he authors (maintain, 
that! their method for the electrolytic estimatiom.of: zinc, using» a mercury 
kathode and a rotating anode, gives perfectly satisfactory results. Full 
details are given of all \the,precautions which are’ necessaty in tafryihg out 
the analysis! [These obvious pretantions were observdd. by P?icé‘in catrying: 
out his experiments.} The results agree very well among themselves, and 
also with the amount of zinc (as zinc sulphate) taken, but nothing is stated as 
to the method'used for determining the actudl amount of zinc contaitied in 
the aliquot portions (5 c/cm.) of 2iho volutibn taken for ahalysis. The authors 
could detect neither 'Zn ‘nor Hg tn’ the aif PY 


vo. ty 
1146. Consiani-current ates H. W. Gillett. (Journ, Phys. 
28: “pp! 886-846, April, |19091)—When two: metats A’ atid Care! be 
ted,” “whose decomposition voltages both beldtw' that of hydrdgeti,’ 
¢ can third protective metal B. A ant some B'will be’ 
before “any C' is precipitated ; the if maintain ‘the 
current, when the solution becomes impoverished of ions by the removal of 
It is, further, necessary that ddes not turn passive in, th the soli lytion ; 

might momentarily be deposited, and. should 
that So far, hydrogen had. practically alone. been, used, as ,protectiye, 
metal. \The, author, tries,.coppes-» According to Root,,the decomposition, 
voltages in ammoniaical tartrate solution are at 60°: Ag 1°0, Pb 1:8, Cu.Js66. 
volts ; but copper was already deposited at 1°85 volts, because the copper 
turned. passivezand would not precipitate, Ag or\Rbiin, this, splution (compare 
Abstract.N 0.1022 (1908) phosphate solution the:decom position voltages 
at 60° C. are, according to Root: Ag 18, Cu 16; Pb'28;Hi228, » There the 

author succeeded in and Pb (dissolved as nitrates) with co 
protective’ ittetaf’ ‘soltitions’ (fotating anode): This is ad 

inter esti though practically the aration of and Pb is sim 
enough, and in other. cases the formation’ of Moy, &c., wo osha 


6. Pid 8, 1909. Conmiunication “from "the 
at. techa. Hochiehule, ‘Berlin.)—The author 
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his isidependently observed the ‘précipitation of Sb:froth sodium! sulphahti- 
moniate solution (Schlippe’s salt) by addition of..Mg” Gr.-Al powder,’ and 
warming to 100° C.,,as alreatly noted by Czerwek. ‘With a plate of Britannia 
metal. (Sb: 10°05, Sn: 80°90, per cent.) as anode, and an: iron kathode, pure Sb 
was obtained with a current of 285. amps. per sq. m., working at 65° 
The electrolyte was sulphantimoniate solution contaihing 0°7826 gm. | 
per c.cm, Similarly, Britannia metal plates! were refined in sodium sulphide 


1148. Dependence of Melting-point upon Surface Energy of Solid Bodies. P. 
Pawlow. (Zéitscht. Phys. Chet: 66. 1. pp. 1-85, Dec. 8, '1908.)—Experiments 
were madé to investigate the relationship between melting-point and surface 
ob 
tion. IL. W.C. M. Lewis. 17. pp. 466-494, April, 1909, Paper 


General: Theory-of the Associatiok of, Simiter: Molecules of 
bination of Different. Molecules... J. J. van Laar. (Archiv... Musée Teyler, 11. 


pp. 285-831, 1909.)—This paper a mathematical treatment of the complete 

theory of association, for gases vapours and also for liquids, and does not admit 

of abstraction. T. H. P. 


Silico-Manganese. and SilicosSpiegels ‘Escard.. ‘(Blectricien, 97 
pp. 298-297, May, 8, 1900,)}--Describes the .preparation and properties, of industrial 
silico-manganese. and silico-spiegel and contains a detailed account of the known 
SiMn,, Si,.Mn,, SiMn, and Si,Mn. 0, B, 


“1162. Heat Treatment of Sieel, "(Iron and Steel Times, 
e importance of correct thermal 
arid illustrates the points raised by means of photomicrographs’ and’ 
diagrams, the latter showing ‘the relation between thé drop-test résults and the 
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1154, Manganese Steel. Ww. S. Potter. (West, Soc. Engin, Journ, 14. pp. 212- 
281 ; Discussion, pp. 281-240, April, 1909. Abstracts in Eng. Record, 59. p, 294, 
Match 18, 1909. Mech, Eng. 23. pp. 442-444, April 9, 1909.)—Contains a consider- 
ablé amount of information on the physical properties, heat treatment, and methods 
of rolling manganese steel. Under physical properties, gives sections on hardness, 
specific gravity, specific heat, heat conductivity, magnetic properties, electric con- 
dyctivity, strength as affected by temperature, coefficient of friction, tensile tests 

abrasive wear values. Various tests of hardness as obtained by the 
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